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A Note on the Shortage of First-Rate Research in Psychiatry 


By Ian STEVENSON 


LEAFING THROUGH the pages of Clinical Re- 
search, one can easily note (and a psychiatrist 
will note with discouragement) the relative scanti- 
ness of papers reporting the investigation of 
behavior or the mental processes which underlie 
it. Psychiatric research has other outlets besides 
this journal, but they likewise fail to give an 
impression of dammed-up information running 
over the banks of confinement provided by edi- 
tors and their journals. The presses run freely 
for papers on psychiatric subjects, but I am talk- 
ing about first-rate investigations which meet 
the high standards we have grown accustomed 
to for studies in physiology, biochemistry, or 
microbiology. 

A particularly glaring example of these defi- 
ciencies occurs in the matter of evaluating the 
results of psychotherapy. An extraordinary tor- 
rent of material on psychotherapy has rushed 
at us for fifty years. Yet, in an extensive search 
of the literature in the English language on 
psychotherapy, I have found only about seventy- 
five articles on the results of psychotherapy in 
psychiatric journals. (Psychological journals have 
published about an equal number of articles on 
this subject, but this perhaps makes greater the 
reproach to psychiatrists). And of the published 
articles, many merely raised the problem, dis- 
cussed its importance, and deplored the lack of 
studies of results. Comparatively few of the ar- 
ticles actually reported results of series of cases 
treated with psychotherapy and only an elite 
handful met minimal standards of scientific excel- 
lence. 

Few articles on psychotherapy describe what 
the therapist actually does. Most authors simply 
refer to the use of technics of psychotherapy or 
psychoanalysis and assume that the reader knows 
what they mean. The failure of authors to define 
operationally what they do adds greatly to the 
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difficulties of evaluating the results even when 
reported; and the failure to evaluate critically 
the results delays, in turn, the careful assessment 
of technics. For a therapist can ascribe his failures 
to factors other than technic. Thus one often hears 
it said of patients who do not improve after a 
period of psychotherapy that “he did not want 
to get well,” “his schizophrenia was hidden under 
his depression,” or “he was really a psychopath.” 
Such statements may contain some truth, but we 
can rarely tell how much if any truth they do 
contain, because we have few studies with which 
to expose or confirm them. 

And so these statements flourish, not because 
sound data supports them, but because we lack 
data with which to challenge them. Where data 
are scant, the voice of authority is loud. The 
main evil of authority is not that it overtly sup- 
presses investigation, which it rarely can, but that 
it makes investigation appear unnecessary by giv- 
ing an appearance of solution to problems we 
have hardly begun to explore. Premature closure 
of theories, like the early closure of epiphyses, 
stops further growth. Moreover, self-sealing theo- 
retical systems attract adherents of the entire 
system, who become organized as a movement 
and identified as members of a_ psychiatric 
“school.” A British psychiatrist, E. B. Strauss, has 
pointed out that “until recently there has been 
no well-established, largely uncontroversial body 
of medical-psychological knowledge. The phy- 
sician who was asked whether he were an Os- 
lerian or not would be astonished, to say the 
least of it; but the medical psychologist (much 
as he may resent it) takes it almost as a 
matter of course if he is asked whether he is a 
Freudian or an Adlerian, for example.”! The will- 
ingness of many psychiatrists to be classified 
according to doctrinal affiliations shows both the 
weakness of the doctrines and the limitations of 
our scientific development. 

As a science, then, psychiatry is perhaps half 
a century behind the rest of medicine. But how 
did it get behind and why does it remain be- 
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hind? An examination of some of the reasons for 
this lag seems to be in order. First, psychiatry 
has fallen behind because professional practi- 
tioners have had to compete with the endeavors 
of amateurs. We can manage fairly well in our 
daily lives without much knowledge of, for ex- 
ample, astronomy or meteorology. (The advent 
of space travel will soon put this remark out of 
date, but let it stand for the present.) We cannot, 
however, get along without some knowledge of 
ourselves and other people. Our need to adapt and 
to relate to other individuals forces upon us at 
least a dabbling interest in psychology. Perhaps 
only cooking can compare with psychology in 
the universality of some knowledge of the subject. 
And when we spend as much time as most people 
do in thinking about relations with other people, 
we cannot easily avoid a conviction of expertise. 
At any rate, many people seem to have this il- 
lusion. Many laymen designate themselves as 
authorities in our field in a way which would be 
astonishing or impertinent in connection with a 
more mature branch of science. I don’t think my 
colleagues in surgery or medicine have often to 
listen, as I do, to the husband of a patient saying, 
“Doctor, I don’t know what you think, but I 
believe my wife’s illness is all due to . . .” Later 
in the interview the relative may ask. “Doctor, 
do you have to be an M.D. to be a psychiatrist?” 
No doubt we have partly brought this kind of 
experience on ourselves by failing to conduct re- 
search in a way which would prevent it. However, 
the univeral practice of an art of psychiatry has 
delayed the awareness of a need for a science of 
psychiatry. 

Some of our defenders have attributed our 
shortcomings to the complexity of the subject 
with which we deal. But is behavior really more 
complicated than anything else? I doubt this. 
The scientist can, if he looks well and long 
enough, see with the poet 

“. . . the world in a grain of sand... 

and eternity in an hour.” 

Complexity exists in everything, but so does 
simplicity. The apparent complexity of behavior 
may derive from our assuming it to be complex 
and consequently failing to ask simple questions. 

We can attribute, in part, the shortage of 
psychiatric research to the shortage of funds to 
support it. Considering the magnitude of the prob- 
lem of mental illness, it is a major scandal of 
our times that only about 5 per cent of all money 
for medical research supports research in psy- 


chiatry. But this situation we cannot entirely 
blame on unenlightened legislators or on other 
donors. Until recently there would have been few 
recipients for additional appropriations. And even 
today, the National Institute of Mental Health 
has considerably more money available for re- 
search than it can award in grants. Few psy- 
chiatrists are interested in research, few are 
trained for it, and few are sufficiently free of 
other responsibilities to pursue it when they other- 
wise could and would. It is more probable that 
the lack of qualified and available research work- 
ers, not the lack of money, limits our progress. 

Psychiatric research may also have lagged 
because of the limited ability of many of the sub- 
jects undergoing study to cooperate in the re- 
search program. We cannot confine human beings 
as we can bacteria on plates or enzymes in tubes. 
Studies of the internal migrations of Americans 
show that 37 per cent of families move every 
year, many to other communities, thus escaping 
from the social scientists of their localities. Even 
when patients stay where we can follow them, 
the mental illnesses we study often make them 
poor cooperators in research. At the height of a 
severe mental illness a patient witnesses and re- 
ports very poorly what he experiences. And when 
he recovers, he may wish to include the observers 
along with the hospital and the treatment pro- 
gram in a general forgetting of the entire episode. 
Such obstacles to accurate study and prolonged 
follow-ups can hinder any clinical research. But 
they especially interfere with the study of be- 
havior where often important changes occur only 
slowly and thus require months and years for 
their identification and measurement. Unfortunate- 
ly, the paucity of long-term studies of psychia- 
tric patients seems to give added weight to 
those who speak from “experience.” Such psy- 
chiatrists usually refer to their own experiences 
in observing a succession of patients, not the 
successive experiences of individual patients. A 
psychotherapist who practices daily a special 
technic he has mastered may find that certain 
patients improve and others do not while under 
his care. His “experience” may seem to support 
the success of his method, although the percentage 
of his patients improving may rise no higher than 
the 40 to 60 per cent of patients (with psy- 
choneuroses) who get well without treatment.** 
New experiences can teach new knowledge, but 
old, familiar experiences repeated over and over 
may merely lull one into contentment with those 
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experiences. Eventually, one can mistake satisfac- 
tion with a method for the critical validation of 
the method. 

The fallibility of the human observer may 
have weighed more heavily upon the research ac- 
tivities of psychiatry than in other areas of biologic 
investigation. That wishes and fears can influence 
perceptions is now a commonplace of all science. 
But we can recognize a failing more easily than 
we can contend successfully against it. We know 
that strong wishes and fears often disturb our 
perceptions of mental illness. In the observation 
of mental patients, the observer has constantly 
to see his own defects and troubles blown up, as 
it were, to a larger magnification (sometimes not 
much larger) in the lives of the patients before 
him. The consequent emotional resonance be- 
tween patient and physician has its value for 
treatment; for research, however, these vibrations 
may inhibit accurate, independent observations. 
With experience, a greater detachment, and 
hence improved objectivity, usually comes to the 
investigator. 

Finally we come to the issue of the maturity 
of the psychiatrist as a major factor in creating a 
competent research worker. Kubie reviewed the 
problem of maturity in psychiatric research some 
years ago." He considered a prolonged period of 
professional development almost inevitable in psy- 
chiatry and regretted the fact that psychiatric 
research workers often reached maturity only just 
before appointments to administrative posts car- 
ried them off forever from active research. How- 
ever, the present apparent delay in the maturation 
of psychiatric research workers need not be in- 
evitable. Such delays as now occur may simply 
derive from our having thrown so much of the 
young psychiatrists’ learning onto “experience.” 
Careful research design can safeguard research 
from the consequences of whatever immaturity the 
researcher has not outgrown. Personal immaturity 
need not interfere with research, provided ad- 
visors, teachers, and editors of journals strive to 
maintain and raise the standard of published work. 
Many first-rate physical scientists, such as Henry 


Cavendish, have shown the most grotesque ec- 
centricities in their private lives while making 
outstanding contributions to science. Psychology 
and psychiatry have profited no less from the 
productivity of deviant personalities and should 
continue to do so. The problem is not that of 
waiting for psychiatric research workers to ma- 
ture, but of helping gifted persons contribute 
while they mature and despite their immaturities. 
The more we learn from research, the less we 
will rely on personal experience for our teaching 
or for the learning of those we try to teach. 
Some technical skills the young psychiatrist can 
learn only from his own experience and practice. 
But more and more what he tries to learn through 
this experience will evolve from what carefully 
validated studies have shown important or ef- 
fective. 

It is heartening to realize also that the back- 
wardness of psychiatric research will yield to new 
information with ever greater speed in the future. 
At the moment, our slight knowledge of mental 
processes and behavior keeps us from asking the 
proper questions, or certainly as many of them as 
we should. With advances in knowledge will come 
better questions and perhaps, in turn, from them 
more significant answers. It is clearly our obliga- 
tion to work towards a predictive science of hu- 
man behavior upon which meaningful judgments 
may be made for the preventive and therapeutic 
measures that are so needed in the case of mental 
illness. 
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Policy Regarding Presentation and 
Publication of Papers by 
Senior Members 


Although the primary purpose of the Ameri- 
can Federation for Clinical Research is to en- 
courage research and publication by younger 
clinical investigators, the Federation has a large 
proportion of loyal members who on reaching 
age 41 have become Senior Members. It has 
seemed desirable to spell out the status and 
privileges of Senior Members, under the present 
Constitution, with respect to presentation and 
publication of papers, as follows: 

1. Papers having a Senior Member as sole 
author may be published in Clinical Research, but 
are ineligible for presentation by such Senior Mem- 
ber on a sectional or national program. 

2. Papers having a Senior Member as first 
author and a Regular Member as co-author may 
be published in Clinical Research, but may be 
presented at a sectional or national meeting only 
by the Regular Member. 

3. In the event a Senior Member introduces 
a paper by a non-member, such paper is eligible 
for publication and is also eligible for presenta- 
tion by the non-member, provided the non-mem- 
ber is not over 41 years of age. 


New Procedure for Preparing and 
Submitting Abstracts 


By order of the Council, all abstracts hence- 
forth will be composed by the author and re- 
produced by photo-offset process directly from 
the authors typed composition. The first publica- 
tion of abstracts by this method will be found 
in this issue with the abstracts of the Midwe:tern 
Section. 

In this issue of Clinical Research, and in sub- 
sequent issues, you will find “Abstract Reproduc- 
tion Forms” which must be used by authors in 
submitting manuscripts for reproduction. (Remov- 
able forms will be found in the front advertising 
section of this issue. ) 

(NOTE that in instruction No. 2 of the Ab- 
stract Reproduction Form it is erroneously stated: 
“Leave no top or bottom margin . . .” This should 
read: “Leave no top or left hand margin . . .”) 

All members submitting abstracts are re- 
quested to use these forms with due regard to 
the rules and requirements set forth on both 
sides of the forms. 


NOTICES 
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Western Society for Clinical Research 


The Western Society for Clinical Research 
will hold its thirteenth annual meeting at the La 
Playa Hotel, Carmel, California, January 28 
through 30, 1960. The Western Section of the 
American Federation for Clinical Research be- 
gins its annual meeting January 27 at the La 
Playa and meets simultaneously with the Western 
Society on January 28. Information regarding 
the Western Society's meeting may be obtained 
from Dr. William N. Valentine, Secretary-Treas- 
urer, University of California Medical Center, De- 
partment of Medicine, Los Angeles 24, California. 


Application for Membership 


1. Young research workers are encouraged 
to apply for membership. It is unnecessary to 
await a member’s invitation to join the AMERICAN 
FEDERATION FOR CLINICAL RESEARCH. 

2. There is one requirement for regular 
membership: Publication of a meritorious investi- 
gation in clinical medicine or allied sciences. This 
should not be a case report or an abstract. 

3. An applicant must ask a member of the 
Federation who knows him to sign his applica- 
tion. 

4. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL RESEARCH, 
250 West 57th Street, New York, 19, New York. 


Change of Address 


To ensure prompt and continuous receipt 
of the Journal, subscribers should report changes 
of address to the Publisher (Grune & Stratton, 
Inc., 381 Park Avenue South, New York 16, N. Y.) 
at least 30 days before the publication date of 
the next issue. Both the subscribers new and 
old address should be given. Members of the 
Federation should at the same time supply a 
duplicate of this information to the National 
Office (American Federation for Clinical Re- 
search, 250 West 57th Street, New York 19, 
N. Y.) so that records and roster can be kept up 
to date and official notices properly directed. 


Obituary 


The National Office has been notified of the 
death of the following members: 

Dr. David Rubin, M.D., Cleveland, Ohio. 

Dr. Russell W. Hibbert, Jr., Greeley, Colo- 
rado. 
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Members Lost to the National Office 


The current address of the following mem- 

bers is unknown: 
Louis A. Desy, R.T. 

397 Dover St. 

Bridgeport 10, Connecticut 
Paul H. Jordan, Jr., M.D. 

Wadsworth Veterans Hospital 

Los Angeles 25, California 
Lt. William S. Kiyasu (MC) 

Yokusuka Naval Hospital 

¢ Fleet Post Office 

San Francisco, California 
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Frank A. Montmorency, M.D. 
Department of Urology 
Wayne State University College of Medicine 
1401 Rivard St. 
Detroit 7, Michigan 
Richard Wang, M.D. 
Indianapolis General Hospital 
Indianapolis 7, Indiana 


It would be appreciated if any member 
knowing the current address of anv of the above 
members would write to: American Federation 
for Clinical Research, 250 West 58th Street, New 
York 19, N.Y. 





1959-60 


American Federation for Clinical Research 


MIDWESTERN—Chicago 


DATE: NOVEMBER 5, 1959 
(Thursday) 9:00 A.M. - 5:00 P.M. 


PLACE: THORNE HALL, AUDITORIUM 
Northwestern U. Medical 
Campus, 

Lake Shore Drive and 
Superior Street. 
(Headquarters Drake Hotel) 


Program and abstracts of this meeting will 
be found on pages 382-397 of this issue. 


SOUTHERN—New Orleans 


DATES: JANUARY 21, 1960 (Thursday) 
9:00 A.M.-5:00 P.M. 
JANUARY 23, 1960 (Saturday) 
9:00 A.M. - 12:00 NOON. 


PLACE: HOTEL JUNG 


ABSTRACTS: Must be mailed by 
October 30, 1959, to: 


John C. Rose, M.D., 
Georgetown University School of Medicine, 
3900 Reservoir Road, N. W., 
Washington 7, D. C. 

(Abstracts may not be withdrawn after 
November 9) 


EASTERN—New York 


DATE: DECEMBER 10, 1959 
(Thursday ) 
9:00 A.M. - 12:00 NOON 
2:00 P.M. - 4:30 P.M. 
8:00 P.M.-9:30 P.M. 


PLACE: THE AUDITORIUM, 
ALUMNI HALL, 
New York University-Bellevue 
Medical Center, 
First Avenue and 3lst Street, 
New York, N. Y. 


ABSTRACTS: Must be mailed by 
October 19, 1959, to: 


Daniel S. Lukas, M. D., 

New York Hospital—Cornell Medical Center, 

525 East 68th Street, New York 21, N. Y. 
(Abstracts may not be withdrawn after 

October 26) 


WESTERN—Carmel, California 


DATES: JANUARY 27, 1960( Wednesday ) 
1:30 P.M.-5:30 P.M. 
JANUARY 28, 1960 (Thursday) 
9:00 A.M. - 12:30 P.M. 


PLACE: GOLDEN BOUGH THEATRE 
(Headquarters LaPlaya Hotel) 


ABSTRACTS: Must be mailed by 
November 2, 1959, to: 


Gerald T. Perkoff, M.D., 
Salt Lake General Hospital, 
Department of Medicine, 
175 East 21st Street, South, 
Salt Lake City, Utah. 
(Abstracts may not be withdrawn after 
November 9) 
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PROGRAM, MIDWESTERN SECTION 


American Federation for Clinical Research 


Thursday, November 5, 1959 
Thorne Hall, Northwestern University, Chicago, Illinois 


Dr. William J. Harrington, Presiding 


Presentations will be limited to ten minutes 


9:00 A.M. 


1. Effect of Dinitrophenol on Thyroid I'*! Up- 
take. 
Kathleen T. Hart, Robert E. Mack, Dea 
Druet® and Mary Anne Bauer.* St. Louis. 
page 389 
. Thyroid-Regulating Function of Intra-ocular 
Pituitary Transplants. 
Azmi Khazin® and Seymour Reichlin, St. 
Louis. page 389 
- A Latent Thyroid Defect in “Normal” 
Mothers of Cretins. 
E. A. Carr, W. H. Beierwaltest and H. 
Clure,® Ann Arbor. page 388 
- Insulin Binding Antibodies and Insulin Re- 
sponse in Treated Diabetic Patients. 
Lawrence W. De Santo*® and Simon Fank- 
hauser® (introduced by Frederick C. 
Goetz), Minneapolis. page 388 
. The Effect of Parathyroid Activity on In Vitro 
Exchange of Bone Calcium. 
Ee Chuan Khoo® and William P. Deiss, 
Indianapolis. page 390 
. Factors Influencing Phosphate Reabsorption 
in Renal Insufficiency and Parathyroid Dis- 
ease. 
Morton H. Field® and Eric Reiss, St. Louis. 
page 389 
INTERMISSION 


(10 minutes) 
Refreshments, Courtesy of Parke, Davis & Co. 


7. Experimental Polycystic Renal Disease in 
Rats: Morphology, Function and Suscepti- 
bility to Pyelonephritis. 

J. McNamara,® S. W. Kime, S. Farmer,* 
S. Luse® and N. S. Bricker, St. Louis. 
page 394 


° By Invitation 
t Senior Member 


8. Studies of Human Metabolism of Isoniazid 
Using an Intravenous Fall-off Technique and 
a Chemical Method. 

John W. Jenne® (introduced by Frank M. 
MacDonald), Minneapolis. page 393 
. Studies on the Gastric Inhibitory Activity of 
Human Gastric Juice and Saliva. 
Rene Menguy and William O. Smith,° 
Oklahoma City. page 392 
. Idiopathic Hypoproteinemia: Demonstration 
of Gastrointestinal Protein Loss Through the 
Use of I'*! Labelled P.V.P. 
David Yi-Yung Hsia, Harvey White* and 
Kenneth Hugh-Jones,° Chicago. page 392 
. The Effect of Dietary Cirrhosis and CCl, 
Poisoning on Glucuronyl Transferase Ac- 
tivity in the Rat Liver. 
Zygumt Chojecki® and Fred Kern, Jr, 
Denver. page 391 
. Observations on Lipoprotein Lipase after 
Experimental Biliary Obstruction. 
Saul P. Baker, Piero P. Foa,} Paul B. 
Szanto® and Alvin Dubin,* Chicago. 
page 390 


1:00 P.M. 
LUNCHEON AND BUSINESS MEETING 
ABBOTT HALL DINING ROOM 


Luncheon, Courtesy of The Upjohn Company 


2:00 P.M. 


13. Clotting Abnormalities Associated with Cryo- 
fibrinogenemia. 
John Kalbfleisch® and Robert M. Bird,| 
Oklahoma City. page 385 
14. Ferrokinetic Studies in Short Term Marrow 
- Culture. 
Donald R. Korst, Joan E. Wilhelm*® and 
Frank H. Bethell,t Ann Arbor. ge 385 
15. Autosurvival of Erythrocytes Treated in 
Vitro with Lead Chloride. 








Richard B. Fratianne,* Robert C. Griggs 
and John W. Harris, Cleveland. page 384 
16. Absorption of CO®-Labeled Vitamin B,. in 
Man and Uptake by the Parasite in Certain 
Parasitic Infestations. 
John H. Thompson, Jr.,° Harold H. Scuda- 
moret and Charles A. Owen, Jr.,* Ro- 
chester. page 394 
17. Myelopathy Produced by Intraspinal Injec- 
tion of Pyrimidine Analogs. 
Harold Koenig, Chicago. page 395 
18. Serum Lipoprotein Lipase, Oral and Intra- 
venous Fat Clearing Patterns in Patients 
with and without Myocardial Infarction. 
J. F. Mueller, R. Poe*® and J. Doan,® 























































M Cincinnati. page 390 
7 INTERMISSION 
oO 

(10 minutes) 
h,° 
399 19. Limitation of Myocardial Oxygen Consump- 
tok tion During Exercise in Post-Prandial Li- 
the pemia. 

Timothy J. Regan, Harper K. Hellems, 
wil Frederick C. Henderson® and Kenan Bi- 
392 
Cl, 

Ac- 
Jr. CHAIRMAN 
391 William J. Harrington, M.D. 
sfter St. Louis, Missouri 
| B. George Rowe, M.D., Madison, Wisconsin 
Drew Miller, M.D., Rochester, Minnesota 
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IG 
any 
Cryo 
Bird,| 
e 385 
arrow 
> and 
e 385 


din 


PROGRAM 


20. 


21. 
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24. 


Officers of the Midwestern Section 


Vice-CHAIRMAN 
James F. Hammarsten, M.D. 
Oklahoma City, Oklahoma 


CouNCILLORS 
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nak,° Detroit. 
The Effect of Sodium Bicarbonate upon the 
General and Cardiac Hemodynamics and 
Metabolism of the Intact Dog. 

G. M. Maxwell, G. G. Rowe, S. Afonso,* 

C. W. Crumpton and C. A. Castillo,* 


page 388 


Madison. page 387 
Effect of Potassium upon Small and Large 
Blood Vessels of the Dog Forelimb. 

D. A. Emanuel, J. B. Scott® and F. J. 

Haddy, Fort Knox and Chicago. page 386 
Hypertonic Solutions and Femoral-Artery 
Blood Flow. 

Robert J. Marshall* and John T. Shepherd, 

Rochester. page 387 
Pulmonary Pathologic Physiology Caused by 
Cigarette Smoke. 

Robert Meador,° Russell H. Wilson, Bruce 

Jay® and Evelyn Higgins,* Dallas. 

page 396 
The Nature of Obstructive Ventilatory Dis- 
orders as Revealed by Single Breath Spiro- 
metry. 

William F. Miller and Ivan E. Cushing, 

Dallas. page 396 








SECRETARY 
George A. Saxton, Jr., M.D. 
Chicago, Illinois 





Ronald Bishop, M.D., Ann Arbor, Michigan 
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BLOOD 





AUTOSURVIVAL OF ERYTHROCYTES TREATED IN VITRO 
WITH LEAD CHLORIDE. Richard B. Fratianne*, Robert 


C. Griggs and John ii. Harris. Department of 
Medicine, Cuyahoga County Hospital and Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
The following erythrocyte abnormalities have 
been demonstrated in patients with chronic lead 
intoxication: a significantly shortened autosur- 
vival time; a normal or slightly decreased 
osmotic fragility (O.F.) that after 24 hours 
sterile incubation, becomes abnormally resistant 
to osmotic stress even though the mechanical 
fragility (.F.) becomes abnormally increased - 
Aub's ‘brittle, contracted cell". Identical O.F. 
and M.F. alterations are induced when normal cells 
suspended in saline or serum are incubated with 
PbClg. Sterile defibrinated blood samples were 
obtained from 4 hematologically normal males, 
appropriate amounts of Pb** and Cr5l were added 
and the mixture incubated for 1 hour at 37°C. 
Tests showed that the desired osmotic and 
mechanical fragility abnormalities had been 
reproduced. The cells were then reinfused into 
the donors and survival times determined: the 
erythrocyte nalf-lives were observed to be 18, 22, 
26 and 32 days, compared to a normal minimum of 
3) days. By special tests it was demonstrated 
that tine alterations in osmotic fragility did 
not persist after reinfusion. In view of the 
largely irreversible K* efflux lesion induced by 
lead it is of interest to note that the in vitro 
treatment of erythrocytes with lead induced an 
irreversible lesion associated with a shortened 
survival time on the basis of an acquired 
intrinsic cell defect. 





OXIDATION]RA CYLION (REDOX) ACTIVITY OF LEUKO- 
CYTHS. J.&.Guteirrez” and A.V.Pisciotta. Dept. of 
Medicine, Marquette University School of Medicing 
Milwaukee County General Hospital, Milwaukee. 

In an attempt to clarify a possible biochemi- 
cal basis for agranulocytosis, W3C were studied 
for a possible abnormality in redox potential. 

Previous studies show an impairment in redox 
of “WBC from patients with lupus erytheaatosus 
(LE). The frequent incidence of leukoyenia in LE 
brought up the question of an analogous circun- 
stance to explain sensitivity to drugs. 

Zight persons lmown to have had agranulocyto- 
sis were studied; 7 secondary to Chlorpromazine, 
1 to itistocetin. ror comparison, W3C redox was 
determined in 40 normals, patients with LE and 
12 patients with leukemia. Redox was measured by 
incubating a fixed nuaber of W3C (7,500/inm) with 
a standard solution of 2,6 uichlorophenol-indo- 
phenol. Tne amount of dye that remained was de- 
termined at intervals for 30 minutes. WBC were 
pre-incubated in the drug which induced agranulo- 
cytosis and with saline prior to determination of 
redox. In normals, 20), of the dye remained after 
30 minutes. 

There was no correlation between susceptibi- 
lity to agranulocytosis and impairment of redox. 
Increased reduction of dye was observed follow- 
ing incubation with the dmg. 

WBC of patients with LE and lymphocytic leuke- 
mia showed markedly diminished redox. A lesser 
impairment was found in granulocytic leukemia. 
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CLOTTING ABNORMALITIES ASSOCIATED WITH CRYOFIBRIN- 
OGENEMIA. John Kalbfleisch* and Robert M. Bird. 
Dept. of Medicine, VA Hospital and Univ. of Okla. 
Okla. City. 

Five patients with a significant plasm cryo- 
precipitate were studied to define the nature of 
the cryoprecipitate as well as to determine if 
clotting abnormalities reported to be associated 
with other dysproteinemias were present. Four 
patients with metastatic carcinoma of the prostate 
and one patient with a diffuse fibrosarcoma were 
studied. Four patients manifested hemorrhagic 
diatheses and the other a cerebral vascular 
episode. Electrophoretic and ultracentrifuge 
studies supported quantitive fibrinogen levels 
which indicated the cryoprecipitates were composed 
principally of fibrinogen. Thrombin, fibrinogen, 
thromboplastin, Factor V, Factor VII and CaClo 
were added to portions of citrated, fresh whole 
plasma, the reconstituted cryoprecipitates, and 
the plasma supernatants to determine the presence 
or absence of the various clotting factors. The 
clotting studies demonstrated that the cryopre- 
cipitates also contained significant amounts of 
prothrombin, and accelerator factors in addition 
to fibrinogen, whereas the supernatants were par- 
tially depleted of the same factors. Other 
studies suggested the cryoprecipitate was an in- 
termediate product in the conversion of fibrinogen 
to fibrin. It is concluded that cryofibrinogenemia 
is clinically significant and may possibly cause 
an alteration in the intravascular clotting mech- 
anism resulting in a deficiency of prothrombin 
and accelerator factors, thereby simultaneously 
producing a hemorrhagic diathesis. 





































EFFLUX OF RED CELL WATER INTO BUFFERED HYPER- 
TONIC SOLUTIONS. Edwin G. Olmstead. School of 
Medicine, University of North Dakota.Grand Forks. 
A method is proposed for measuring the 
efflux of rabbit red cell water into solutions 
of increasing tonicities. Buffered NaCl sol- 
utions hypertonic to rabbit serum were pre- 
pared and the freezing point depressions of 
each determined after dilution with measured 
amounts of weter. The final freezing point 
depression of these dilutions was found to be 
a linear function of the amount of water added 
to them. One ml of washed rabbit red cells 
was added to each 4 ml of the hypertonic solu- 
tions and after incubation at 38°C for 30 
minutes the mixture wis centrifuged and a freez- 
ing point depression determined on the super- 
natent fluid. The cmount of weter added to the 
hypertonic solutions could then be calculated 
from this freezing point depression. It was 
found that for each decrease in the freezing 
point of -0.093°C of the surrounding hypertonic 
solution the red cells gave up approximately 
5 ml of water per 100 ml of red cells in the 
range of -0.560°C to -0.930°C. Beyond -0.930°C 
the amount of water given up by 100 ml of red 
cells fits best a parabolic equation. The meax- 
imum of this equation occurred at a freezing 
point of the surrounding hypertonic solution 
of =2.001°C at which time the maximum amount 
of water leaving the red cells would be 39.9 ml 
per 100 ml of red cells. The data suggest that 
only about 43% of the red cell water is osmo- 
tically transferable to solutions of increasing 
tonicity. 
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FERROKINETIC STUDIES IN SHORT TEXM MARROW 
CULTURE. Donald R. Korst, Joan E, Wilhelm 
and Frank #. Bethel, Radiolsotope Serv., 
V. A. Hosp. and Department of Medicine, 
Univ. of Mich., Ann Arbor. 

The reliability and usefulness of 
radioiron (Fe-59) cell uptake in short 
term culture of rat and human bone marrow 
has been studied. Fresh marrow in physio 
logic seenatas plus added serum is incu- 
bated with Fe for 2) hours. The washed 
cell activity is compared to whole mix- 
ture by well or liquid scintillation 
counter techniques. Standard active 
serum is obtained from phenylhydrazine 
anemic rabbits. Increased iron uptake of 
cells is constant when plasma of anemic 
subjects is compared to normal. Iron is 
found in highest concentration in the 
cell membrane-stroma fraction. It is 
present in crystalline heme in same ratio. 
Protein binding is essential and clot 
formation increases iron uptake on the 
fibrin. Enhanced iron uptake factors in 
serum are not altered by freezing, 
dialysis, resin treatment or found in 
platelets. Human marrow responds in the 
same predictable manner as rat marrow. 
Erythropoietic activity of human serum 
may be increased in anemia except that 
associated with renal disease. This 
method provides a reliable way to measure 
erythropoietic suppression or responsive- 
ness of a specimen of bone marrow. Serun 
or drugs may be tested in this system. 


HUMORAL FACTORS IN MYELOPROLIFERATIVE DISORDERS. 
TI, CYTOPENIC ACTIVITY OF NORMAL SERA IN ANIMAL 
EXPERIMENTS. R. 1. O'Brien™ and B. J. Koszewski. 
Dept. of Medicine, The Creighton Univ. School of 
Medicine, Omaha, Nebr. 

The sera of patients with certain hematologic 
diseases have been shown to have a cytopenic 
effect on white celle and platelets when given to 
normal human donors. In searching for a labora- 
tory animal suitable for experimentation, it was 
noted that normal human sera in doses of 1-5 
oc/Kg of recipients weight depressed leukocyte 
and platelet levels in rabbits, rats and dogs. 
The depression was rather severe but lasted for 
only 1 hour. This response to normal human 
serum is lacking in rhesus monkeys. It was also 
found that dog serum depresses leukocytes and 
platelets in rabbits and rats and rabbit serum 
produces the same effect in rats. Blockade of 
the dogs' RE system with India ink resulted in 
dimimition of the thrombocytopenic response of 
rabbit but not the leukopenic response. By 
testing of serum fractions obtained electro- 
phoretically it appears that the cytopenic’ 
effect of normal human serum lies in the B 
globulin fraction. 
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PLASMA ERYTHROPOIETIN LEVELS IN NORMAL AND AZO- 
TEMIC RATS. Morris Reichlin*, William J. Harring- 
ton, Stanley Lang* and Noah Susman*. Dept. of Int. 
Medicine, Wash. Univ. School of Med., St. Louis. 

Published techniques for assay of erythropoi- 
etin have failed to detect its presence in normal 
plasma; only increases in concentration have been 
demonstrable. As a result, although evidence for 
a renal site of production of this hormone has 
been given, definitive demonstration of a decrease 
in level in nephrectomized animals has not been 
possible. A simplified assay technique was devised 
wherein radioiron incorporation in hypertransfused 
rats is tested; an improvement in sensitivity and 
quantitation over other methods was obtained. 
Results with different test materials fell into 3 
groups (values expressed as percent incorporation 
of isotope at 24 hours): I. a) saline: 4.56, 


b) plasma from hypertransfused rats: 5.05, c) 
from nephrectomized and bled rats: 4.92; II. 
plasma from normal rats: 10.00; and III. a) plas- 
ma from bled rats: 19.01, b) from ureteral 
ligated and bled rats: 16.02. The difference 
between members of a given group was not signi- 
ficant whereas that between groups I, II and III 
was highly significant (P < 0.01). It has there- 
fore been concluded that: 1. normal plasma con- 
tains measurable quantities of erythropoietin 
(calculated from additional studies to be approxi- 
mately 25% of the amount found in rats rendered 
anemic by a standard blood loss), 2. nephrecto- 
mized rats not only fail to achieve increased 
levels of erythropoietin in response to blood 
loss but also have subnormal levels despite blood 
loss and 3. azotemia per se does not impair 
elaboration of erythropoietin. 


CARDIOVASCULAR SYSTEM 


EFFECT OF POTASSIUM UPON SMALL AND LARGE BLOOD 
VESSELS OF THE DOG FORELIMB. D. A. Emanuel, J. B. 
ete and F. J. Haddy. U. S. Army e Res. 

or’ x,y Kye; Ve A. Research Hosp. and North- 
western Univ., Chicago, Illinois. 

Because evidence is accumlatinmgwhich suggests 
that certain hypertensions may result from altered 
cation concentrations, potassium salts were in- 
fused into the brachial artery while holding the 
rate of blood flow constant and measuring pres- 
sures at four sites along the length of the bed. 
Small vessel resistance prorressively decreased as 
a function of infusion rate. Arterial resistance 
did not change and then increased as a function of 
infusion rate. The net effect was a decrease and 
then an increase in total resistance. The de- 
crease was associated with lessened responses to 
norepinephrine and acetylbetamethylcholine, serum 
potassium concentrations in the leg up to about 
8 mEq./L. and no change of serum concentration in 
the body as a whole. The increase in resistance 
was associated with serum concentrations in the 
leg in excess of 8 mEq./L. and slight elevation 
of concentrations in the body as a whole. The 
decrease of small vessel resistance was lessened 
but still present following denervation of the leg 
and adrenergic blockade. Arterial resistance did 
not increase following adrenergic blockade. These 
findings indicate that potassium excess dilates 
arterioles in the dog foreleg by a direct action 
as well as by decreasing the responsiveness of 
the arteriole to natural pressor substances. ‘he 
large arterial constriction may be related to an 
adrenal discharge. 


A MATHEMATICAL METHOD OF ANALYSIS OF PRECORDIAL 
DILUTION CURVES FOR MEASUREMENT OF CARDIAC OUTPUT 
AND CENTRAL CIRCULATING BLOOD VOLUME. F. S. Gotta, 
T. We Moir and W. J. MacIntyre*. Western Reserve 
University, School of Medicine, Cleveland. 


Accurate measurement of cardiac output (CO) can 
be obtained from precordial dilution curves exter 
nally recorded after intra-venous injection of 
1131 serum albumin, By suitable placement of the 
precordial counter, double-peaked dilution curves 
representing right and left heart can be recorded 
and the mean transit time (MTT) of the isotope 
through the heart and lungs measured. The cen- 
tral circulating blood volume (CCBV) can then be 
calculated from the Stewart-Hamilton equation, 
CCBV = CO x MTT. However, standard graphical 
methods of analysis of such curves are tedious 
because of the necessity of linear replotting. 
The present method utilizes mathematical equations 
for analysis of the curves such that CO and MIT 
can be directly and promptly measured, As with 
the graphical method, sufficient points to estab- 
lish exponential clearance from right and left 
heart are essential. In a group of human subjects 
comparison of these two methods of curve analysis 
showed no systematic error; the average deviation 
was 4.2% for CO and 6,8% for the calculated CCBV. 
The mathematical formula method is presented as a 
Simplified and accurate method of dilution curve 
analysis, 


et 


eoowocnct«ern.?+?+0o0o@o 4 cgeepoe- 


o.oo wm 





MIDWESTERN 





SECTION 





| 


THE RESPONSE OF SINUS NODE FUNCTION TO LIGA- 
TION OF THE SINUS NODE ARTERY. Thomas N. James 
and Keith Reemtsma*. Dept. of Medicine and 
Dept. of Surgery, Tulane Univ. School of Med., 
New Orleans, Louisiana. 


Because of conflicting reports concerning 
the effect of ligating the sinus node artery 
in dogs, this study was undertaken to attempt 
to clarify the problem. 

In 16 dogs following intravenous nembutal 
(30 mg. Kg.) an endotracheal tube was inserted 
and a right thoracotomy performed. The right 
atrium was exposed and the artery supplying 
the crista terminalis ligated. The procedure 
was monitored electrocardiographically. 

Five dogs showed no changes in the EKG. 
Two dogs showed minor changes considered in- 
significant. Nine dogs showed major P wave 
changes or arrhythmias, most of which were 
transient, but these were also seen in other 
dogs after simple thoragotomy. One exception 
was sinus arrest, seen in a dog with ventric- 
ular ischemia due to blood loss following 
accidental laceration of a coronary artery 
after ligation of the sinus node artery. 

Isolated ligation of the sinus node artery 
in dogs does not produce effects directly 
attributable to the procedure, though tran- 
sient arrhythmias are seen. The added effect 
of hypotension in this procedure may result 
in EKG changes specifically attributable to 
sinus node ischemia. 


1 HYPERTONIC SOLUTIONS AND FEMORAL“ARTERY BLOOD 


PLOW. Robert J. Marshall* and John T. Shepherd. 
Mayo Clinic and Mayo Foundation, Rochester, Minn. 
The blood flow through the femoral artery was 
measured in 10 dogs in order to study the rela- 
tionship between vessel tone and concentration 
of sodium ion. A bubble flowmeter was used in 
five dogs, and an ultrasonic flowmeter was used 
in the other five. Rapid injections of 2 ml. of 
10 to 20 per cent solutions of sodium chloride 
Oaused a definite but transient reduction in flow 
followed by a prolonged twofold to threefold 
increase. Similar effects were noted with other 
sodium salts and also with 25 to SO per cent 
Solutions of dextrose. The use of 25 and 50 per 
cent solutions of urea caused only a prolonged 
increase in flow. An isotonic solution of sodium 
chloride had little or no effect. Continuous 
infusions at 2.3 ml. per minute of 10 and 20 per 
cent solutions of sodium chloride, and 50 per 
cent solutions of dextrose and urea caused only 
doubled to tripled increase in flow, which 
continued throughout infusion. The initial 
reduction in flow cannot be explained by a 
reduction in perfusion pressure and may result 
from reversible hemag;s;lutinationin small vessels. 
The increase in flow is due to vasodilatation 
mediated locally, since it could not be accowted 
for by changes in perfusion pressure and was 
unchanged after denervation of the limb. The 
mechanism of the dilatation is uncertain, but 
Since it occurs with salt-free hypertonic solu- 
tions it is not specific for sodium-containing 
Salts. 


Determination of Coronary Blood Flow By The 
Indicator Dilution Technique. William P. McKeever, 
Roger Hawkins * and Hildegarde Braun.* Evanston 
Hospital and Dept. of Medicine, Northwestern U. 
Med. Schl. 

The object of the study was to determine if 
coronary blood flow could be measured by the dye 
dilution technique. Mongrel dogs were anesthe- 
tized and the heart exposed by a left thoracotomy. 
The left main coronary was isolated, cannulated 
and perfused with blood from the common carotid. 
Coronary inflow was monitored continuously with 
a recording rotameter. The coronary sinus was 
cannulated and portion of its flow drawn at a 
constant rate through a photo-electric densito- 
meter. Instantaneous injection of dye was made 
into the coronary artery cannula and the resul- 
tant dilution curve obtained from the coronary 
sinus blood. Two dyes, T1824 and Fox Green, were 
studied. The mechanical effect of injection of 
0.1 ml of dye resulted in a transient increase in 
coronary inflow and consequent increase in oxygen 
saturation of coronary sinus blood. Since T1824 
and reduced hemoglobin have similar absorption 
spectra, these changes interfered with the T1824 
dilution curves and rendered them invalid. 
Results with Fox Green, which was unaffected by 
oxygen saturation changes, correlated well with 
simultaneous rotameter determinations. Occasional 
discrepancies occurred which may represent incom- 
plete mixing of dye and streamline flow. 


THE EFFECT OF SODIUM BICARRONATE UPON THE GENERAL 
AND CARDIAC HEMODYNAMICS AND METABOLISM OF THE IN- 
TACT NOG. George M. Maxwell, George G. Rowe, Skoda 
Afonso”, Charlies W. Crumpton and Cesar A. Castillo” 
Cardiovascular Lab., Unie. of Wisc., Madison 6, 
Wisconsin. 

This study was done to investigate the effect 
of an alkaline solution upon the heart of the in- 
tact anesthetized dog. Nine animals were studied. 
Cardiac output (Fick), and coronary blood flow 
(N20 Fick), were measured before and after the 
primary injection and maintenance infusion of 
NaHCO; (6 ml./XKg. of a 3.75 Gm./50 ml. solution). 
Group comparisons by 'T' test gave the following 
significant (p<O.05) results. Increase in C02 
production and R.Q., decrease in arterial 02 con- 
tent’ and total body O02 extraction. Increase in 
CO2 of arterial and mixed venous blood. Decrease 
in hemoglobin, maintenance of saturation. Increase 
in arterial and coronary sinus pH. (7.28 to 7.4h). 
Increase in cardiac output, heart rate, right and 
left ventricular works. Decrease in calculated 
peripheral and pulmonary resistances. Coronary 
blood flow increased (88 to 141 ml./100 Gm./min.), 
coronary vascular resistance decreased. Cardiac 
Op and COp metabolism increased. Cardiac effi- 
ciency was maintained. In this study, NaHCO3 in- 
creased pH, but also stimulated cardiac output and 
work, These latter factors correlated well with 
the increased coronary blood flow and cardiac 02 
consumption. 
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THE EFFECT OF MYORDIL ON CORONARY SINUS OXYGEN 
SATURATION--A POSSIBLE EXPLANATION FOR THE ANTI- 
ARRHYTHMIA PROPERTIES OF THIS DRUG. Robert G. 
Page and Lewis Sasse*. Department of Medicine, 
University of Chicago, Chicago 37, Illinois. 

The conversion of a ventricular tachycardia to 
a normal sinus rhythm in a postoperative patient 
following the administration of Myordil (dimethyl- 
amino trimethoxytriphenyl propene Cl) led us to 
an investigation of the mechanism of action of 
this drug which had previously been suggested as 
a coronary artery dilator. Dogs were anesthetized 
with either pentobarbital or with a mixture of 
pentobarbital-dial-urethane after having been 
given morphine. Under fluoroscopic guidance two 
cardiac catheters were placed in the right heart, 
one in the coronary sinus the other in the right 
ventricle or pulmonary artery. A needle was 
placed in a femoral artery. Samples were obtained 
before administratior of the drug and at suitable 
intervals thereafter. They were analyzed for 
oxygen in all cases and for potassium in some. 
ECGs were recorded in some dogs, blood pressure 
and pulse rate in all. The most striking change 
was an increase in coronary sinus oxygen satura- 
tion in almost all cases. This occurred despite a 
transient tachycardia in one case. blood pressure 
and potassium levels showed no appreciable change. 
In those dos in which ECGs were recorded, there 
were changes in T-wave contour which were persist- 
ent even after the coronary sinus 05 had returned 
to control values. One dog had a supraventricula 
tachycardia which was converted to a more normal 
rhythm with this drug. These studies suggest that 
Myordil may be useful in treating arrhythmias 
which are secondary to myocardial anoxia. 
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LIMITATION OF MYOCARDIAL OXYGEN CON- 
SUMPTION DURING EXERCISE IN POST- 
PRANDIAL LIPEMIA. Re 
F. Henderson* and K. Binak*, Cardiac oe 
Wayne State Un. College of Med., Detroit, Mich. 
The physical state of circulating blood may 
be a critical factor in the control of tissue 05 
delivery. We have previously observed that the 
substantial plasma lactescence in man 3 hours 
after a fat meal is associated with a 20% reduc- 
tion in myocardial blood flow and 02 consumption 
(N20 method), Whether this pattern would occur 
during a period of stress has been explored by 
comparing 7 post-prandial lipemic patients and 
6 fasting subjects, studied at rest and exercise, 
The increase in total 0, consumption was sim 
ilar in both groups. The mean increment in myo 
cardial 02 consumption in the fasting group at 
5.86 ml./100 Gm./min. was 3 times the rise 
in the lipemic state at 1.8 (p < .02), principally 
due to the flow response, a 48 ml. increment in 
the fasting contrasted with 21 ml. in the lipemic 
(p <.05). The failure of the myocardial 05 ex- 
traction to be enhanced in most lipemics was an 
important factor. The R.Q., as indicator of 
metabolic change, did not differ significantly nor 
did the systemic hemodynamics, Lactate pro- 
duction of the heart was not augmented. The ab- 
sence of cardiac dysfunction in lipemic normals 
with diminished myocardial 05 consumption 


would be in accord ith the thesis that 02 gradi- 
ents are required to develop tissue ischemia. 


ENDOCRINES AND METABOLISM 


A LATENT THYROID DEFECT IN "NORMAL" MOTHERS OF 
CRETINS, E.A. Carr, W.H. Beierwaltes, and H. 
Clure*. Dept. Medicine, U.of Michigan, Ann Arbor. 
Previous evidence that pre- and neonat.l thera- 
py improves cretins' prognosis led us to seek par- 
ental defects thit might forewarn of cretinism. 
Most cretins' parents ere clinically euthyroid. We 
studied possible latent defective thyroid organic 
binding of iodide in cretinous families. Others 
described this defect rarely in goitrous cretins 
themselves. Organic binding tests required uptakes 
of >4% 2 hrs after giving 1131, KSCN (1 gm.p.o.) 
was then given and 30' and 60' counts taken. In 
positive tests both the latter were less than (at 
least one €90% of) the pre-KSCN count. Of 13 nor- 
mal controls 12 were negative and 1 doubtful. Of 
52 euthyroid mental defectives 51 were negative. 
Among 16 cretins (12 kindreds) in whom function 
tests had shown some thyroid tissue, KSCN tests 
were positive in 15 (p¢€0.01). Of the 16, 8 had no 
palpable thyroid and 7 of these (including one 
adult without therapy for years) were positive 
(p€0.01). Of 9 fathers of cretins 8 were negative 
and 1 doubtful. Of 11 euthyroid non-goitrous moth- 
ers of cretins 5 were positive (p€0.10- 90.05 vs. 
controls; p€0.0l1 vs. all other euthyroids). All of 
7 male and 6 female euthyroid sibs of cretins (4 
kindreds) were negative. Thus defective binding 
is frequent in cretins, not restricted to classi- 
cally goitrous cretins and not due to brain damage 
ilone, Euthyroid mothers may be "carriers" of this 
trait. Also, these data plus previously reported 
data in familial colloid goiter, Hashimoto's dis- 
ease, and after thioamides suggest that organic 


binding, which follows iodide trapping, is a very 
vulnerable step. 
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IN TPEATED DIABETIC PATIENTS. Layre We De Sant 
gpd C3 Tanlha: intr. by Trederick ¢ 










Goetz). Depar of lfedicine, University of 
Minnesota School of Medicine, Minneapolis, Minn. 
Precise methods ave ‘emonstrated the 
production of antibodies to injected insulin in 
most diabetic patients but subsequent attempts 
to demonstrate the clinical sirnificance of these 
antibodies lave been disappointin~, except in rare 
patients with very hich insulin requirements, 
4hese attempts have usually emm>asized comparison 
of antibody sitres with daily insulin dosace. In 
this study the response to insulin was studied by 
the insulin-glucose tolerance test of 'imsworth, 
which estimates the rate and desree of responsive- 
ness to a standard intravenous dose of insulin. 
The results are exrressed as the insulin=rlucose 
(1/G) ratio. Thirty-three diabetic patients were 
studied, all with daily insulin dosa;e within the 
usual therapeutic ranre. The method of Skom and 
Talmarce was used to assay insulin bindinc. 4 
siynificant nerative correlation was observed 
between the percentare of insulin bindinr and the 
1/G ratio (p<0.05): ich percentaes of insulin 
bindinrs were associated with slicht -lucose 
depression followinz insulin injection and low 
insulin bindine with more marked response to 
insulin. It is concluded shat antibody production 
in response to insulin in‘leed may be a determininc 
factor in insulin response in treated diabetic 
patients. 
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FACTORS INFLUENCING PHOSPHATE REABSORPTION IN 
RENAL INSUFFICIENCY AND PARATHYROID DISEASE. 
Morton H. Field* and Eric Reiss. Dept. of Med., 
Washington Univ. School of Med., St. Louis, Mo. 
The background for these studies was provided 
by 2 observations from this laboratory. (1) A low 
TRP that is increased to normal by a calcium infu- 
sion is characteristic of secondary hyperparathy- 
roidism. (2) In unilateral renal disease in dogs, 
the TRP in the diseased and normal kidneys is 
identical.-In 2 patients with an inulin clearance 
of< 10 ml/min, the TRP was <€15%, and a calcium in- 
fusion increased the TRP only slightly. In 1 pa- 
tient with a GFR of 27 ml/min, the TRP increased 
from 45 to 66%, and in 1 with a GFR of 55 ml/min 
from 56 to 91%. In 4 patients with parathyroid 
adenomas and a normal GFR, the low TRP was in- 
creased only slightly by the calcium infusion. 
Similar results were obtained in 2 normal medical 
students on a large phosphorus (P) intake. Ina 
hypoparathyroid subject, a single oral P dose de- 
creased the TRP from 99.6 to 80%, and the reab- 
sorbed P decreased from 150 to 119 aM/min. With 
parathyroid extract, the P load increased the re- 
absorbed P slightly.-These studies substantiate 
the presence of 2 factors regulating renal P 
transport. With severe renal insufficiency or a 
large P intake, nonparathyroid mechanisms are pre- 
potent in P homeostasis. Calcium infusion induces 
little supression of parathyroid adenomas in con- 
trast to the marked supression of the secondary 
hyperparathyroidism of mild renal failure. This 
difference in response, which is abolished by hy- 
perphosphatemia, permits exclusion of primary par- 


athyroid disease in the presence of moderate renal 
insufficiency. 


PROPYLTHIOURACIL EFFECT ON HYPERPARATHYROIDISM. 
C.E. Jackson, J.S. Webster*, P.C. Talbert*, and 
-D. or*, or-Nickel Clinic, on, ind. 
s preliminary report concerns the effect of 
a 300-50 mg. daily dose of propylthiouracil on 
3 euthyroid patients with hereditary hyperpara- 
thyroidism. Patient 1 has 2 sons and 3 siblings 
who had parathyroid adenomas removed. Patient 2 
had a small parathyroid adenoma excised with per- 
sistent chemical abnormalities. Patient 3 is the 
son of patient 2. The hyperparathyroidism in each 
case was established by repeated chemical abnor- 
malities with only the immediately pre-treatment 
values listed. The values in mg.% are averages of 
the number (No.) of separate determinations. 
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The mechanism for these changes is unknown. 
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EFFECT OF DINITROPHENOL ON THYROID 1/31 uprakE. 
Kathleen T. Hart, Robert E. Mack, Dea Druet* and 
Mary Anne Bauer*, Dept. of Medicine, St. Louis 
University and the Veterans Administration 
Hospital, St. Louis, Mo. 

Minced beef thyroid incubated in Krebs-Ringer- 
phosphate buffer exhibits a degree of 1131 uptake 
proportional to the concentration of added TSH. 

In a preparation containing 1073 M. dinitrophenol 
uptake decreased from 29+5% to 11+3%. When TSH 

20 mu./ml. (milliunits/ml.) was added, a similar 
amount of dinitrophenol induced an uptake of 

11+3% as compared to 45+7% in the absence of in- 
hibitor. It was noted that a decreased uptake 

and lack of response to TSH occurred at concentra- 
tions of 1074 to 1072 M. dinitrophenol. Following 
incubation, the tissue was hydrolyzed with pan- 
creatin and chromatographed on paper with the sol- 
vent systems, Butanol:Acetic Acid:Water and 
Butanol:Dioxane:Ammonia. Radioautography of the 
chromatograms and counting the radioiodine con- 
taining areas indicated the proportion of labeled 
compounds formed. In the presence of dinitro- 
phenol, normal amounts of monoiodotyrosine-1!31 
were synthesized relative to the T131 uptake. 
However diiodotyrosine-1131 formation was markedly 
depressed. With the addition of TSH to the di- 
nitrophenol containing medium, the expected in- 
crease in the quantities of iodotyrosines was not 
observed. These data indicate an inhibition of 
131 uptake of thyroid tissue by dinitrophenol 

and interference with the normal response to TSH. 
It is suggested that the depression of diiodo- 
tyrosine formation results from a decrease in 

the iodine available for organification. 


THYROID-REGULATING FUNCTION OF INTRA-OCULAR PITUI- 
TARY TRANSPLANTS, Azmi Khazin* and Seymour Reich- 
lin. Depts. of Medicine and Psychiatry, Washing- 
ton University, St. Louis. 

The object of this experiment was to study 
thyrotrophic function of pituitary tissue deprived 
of its normal innervation and direct hypothalamic 
connections. Fetal pituitaries were engrafted 
into the anterior chamber of the eyes of 19 
hypophysectomized (HPX-P) rats according to the 
method of Goldberg and Knobil (Endocrinology 
51:742, 1957). As controls, transplants of 
muscle were made in 7 hypophysectomized (HPX-M) 
and 10 normal (N) animals. Thyrotrophic activity 
was inferred from in-vivo measurements of 24-hour 
1131 uptake and thyroid 1131 release rate. 
Responses to lowering of blood thyroid hormone 
levels were elicited by hemi-thyroidectomy; 
responses to elevated levels were elicited by 
the injection i.p. of 50 ug of l-thyroxine. 
Percentage uptake of isl per mg. thyroid A ae 
was: M, 0.90, HPX-P, 0.21, HPx-M, 0.12. 11 
release rate (% loss per day) was: N, 20.1, 
PA-P, 4.7, HPX-M, 4.0. Percentage change in 
release rate after partial thyroidectomy was: 

MN, #28.8, HPX-P, +90.0, HPX-M, -29.1. Thyroxine 
injection inhibited qli1 release in all normals, 
1/7 of 19 HPX with pituitary transplants and in 
none of the HPX with muscle transplants. It is 
concluded that the isolated pituitary preserves 
some thyrotrophic activity and is capable of 
autonomous and appropriate response to changes 
in thyroid hormone concentration. 
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THE EFFECT OF PARATHYROID ACTIVITY ON IN VITRO 
EXCHANGE OF BONE CALCIUM, Ee Chuan Khoo* and 
William P, Deiss. Dept. of Medicine, Indiana Uni- 
versity Medical School, Indianapolis, Indiana, 

It is currently thought by most workers that 
there is a basal chemical equilibrium between bone 
and extracellular fluid calcium that is independ- 
ent of parathyroid hormone (PTH) and that the 
latter makes an additional contribution to the 
usual levels of serum calcium by the dissolution 
of deeper bone mineral, The present studies were 
designed to test the effect of parathyroid extract 
(PTE) and parathyroidectomy (PTX) on the exchange 
of rat femur calcium in vitro. Fresh femurs we: 
incubated in media containing radiocalcium, Ca' ,, 
at 37° for 72 hours, Pretreatment of the rats 
with PTE produced a 32% increase in exchangeable 
calcium(Cag) over the control group, whereas bone 
from PTX rats 2 days to 3 weeks post-op showed a 
29%-53% decrease when compared to the sham-oper- 
ated controls, These differences were all statis- 
tically significant, Formaldehyde-inactivated PTE, 
which has no calcium-mobilizing activity, caused 
no change in Cag in vitro. These findings suggest 
that PTH, whatever the mechanism of its direct 
effect on bone, does contribute to the exchange- 
able calcium of bone, 
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SERUM LIPOPROTEIN LIPASE, ORAL AND INTRAVENOUS FAT 
CLEARING PATTERNS IN PATIENTS WITH AND WITHOUT 
MYOCARDIAL INFARCTION. John F. Mueller, Robert 


Poe*, and John Doan*. Dept. of Tnternat Wedicine, 
Gincinnati Generel Hospital, Cincinnati, Ohio. 


An inherited deficiency of lipoprotein lipase 
(LL) and persistent alimentary lipemia have been 
suggested as possible predeterminates to the deve- 
lopment of atherosclerosis. This study proposed to 
correlate the heparin-induced serum LL level and 
the clearing pattern of orally and intravenously 
administered fat in 10 patients with proven myocar 
dial infarction as compared to 10 patients of like 
sex and age without myocardial infarction. LL was 
determined by measuring the release of glycerol 
from a timed incubation mixture of test plasma and 
fat substrate. Clearing patterns were determined 
by plasma optical density measurements. LL, oral 
clearing and IV clearing studies on each subject 
were performed on 3 separate days. The results 
show that as a group, patients with proven myocar- 
dial infarction have lower levels of LL than con- 
trols. However, there is no specific clearing pat- 
tern with either oral or IV fat loads in either 
group, and there is no correlation within the same 
patient between clearing patterns and LL level. 
These results suggest that clearing tests are high 
ly unreliable in predicting atherosclerosis, but 
that the propensity for producing LL in response 
to heparin injection is helpful. It is further ob- 
vious that the phenomenon of "clearing" is compli- 
cated by many factors and that circulating LL is a 
relatively unimportant one, but the enzyme my 
rather be important at the tissue level. 


GASTROINTESTINAL SYSTEM 


OBSERVATIONS ON LIPOPROTEIN LIPASE AFTER EXPERIMEN 
TAL BILIARY OBSTRUCTION. Saul P, Baker, Piero P, 
Foa, Paul B. Szanto*, and Alvin Dubin*. Depts. of 
Medicine, Physiology and Pharmacology, Chicago 
Medical School, and Dept. of Pathology and Hektoen 
Institute for Medical Research, Cook County Hospi- 
tal, Chicago, Ill. 

To evaluate lipoprotein lipase in obstructive 
jaundice, and correlate it with serum lipids and 
other biochemical parameters, the common bile duct 
was completely ligated in 7 normal dogs. Lipopro- 
tein lipase (Circulation 15:889, 1957), serum lip- 
ids, and other blood chemistries were 
determined at weekly intervals before and after 
ligation. All 7 dogs demonstrated a markedly de- 
creased lipoprotein lipase response after surgery. 
Although lipoprotein lipase was generally inverse- 
ly proportional to total serum lipids, cholesterd, 
esterified cholesterol, and lipid phosphorus con- 
centrations, in 4 out of 7 dogs, sustained hyper- 
lipemia and hypercholesterolemia were present for 
2 to 5 weeks prior to the initial decrease in 
lipoprotein lipase. Other alterations in blood 
biochemistry did not adversely affect lipoprotein 
lipase response. In the 5 dogs who survived sur- 
gery by 4 weeks or more, a subsequent markedly in- 
creased lipoprotein lipase response was generally, 
but not always, accompanied by a marked decrease 
in all serum lipids. Microscopic examination of 
the livers of these animals revealed obstructive 
cholestasis, and portal fibrosis, The decreased 
lipoprotein lipase response in biliary obstruction 
may, therefore, be related to chronic cholestasis, 
and, indirectly, to serum lipid levels. Loss of 
hepatic cells due to portal fibrosis may be re- 
sponsible for the subsequent increase. 


SIMULATED PYLORIC OBSTRUCTION——A METABOLIC BAL= 
ANCE STUDY. John S, Bradshaw", William E. Abbott 
and Stanley Levey. Dept. of Sirgery, University 
Hospitals of Cleveland and School of Medicine, 
Western Reserve University, Cleveland, Uhio. 

This study was performed to determine the meta- 
bolic alterations occurring during acute water and 
chloride depletion and acute starvation. Other 
studies of dehydration have been retrospective 
and the conclusions based upon changes occurring 
during repletion. To document the alterations 
as they take place, metabolic balance studies of 
nitrogen, water and electrolytes; plasma volume, 
glucose tolerance and insensible weight loss de- 
terminations were obtained on healthy individuals 
with gastric hypersecretion before, during and 
after a 48 hour period of gastric suction. Sub- 
jects were given oral fluids to intensify electro- 
lyte losses. Marked chloride losses were effect- 
ed by gastric suction and were compensated by an 
increase in urinary sodium excretion. Consequent- 
ly serum values did not change markedly. The 
glucose tolerance curve assumed a diabetic con- 
figuration. A dimimution of plasma volume of 
approximately 20% was observed. The moderate 
catabolic state induced by dehydration was not 
significantly more intense than that produced 
by simple starvation. These observations cast 
doubt upon the usefulness of serum electrolyte 
determinations in assessing or even detecting 
states of severe depletion. 
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THE EFFECT OF DIETARY CIRRHOSIS AND CCL, POISON- 
ING ON GLUCURONYL TRANSFERASE ACTIVITY ‘tn THE RAT 
LIVER. Zygmunt Chojecki* and Fred Kern, Jr. 
Dept. of Medicine, University of Colorado Medical 
Center, Denver. 

The observation that unconjugated bilirubin is 
elevated in the serum of patients with liver dis- 
ease suggests impairment of the bilirubin conju- 
gating mechanism. In this study liver damage was 
produced in rats and the activity of the hepatic 
enzyme, glucuronyl transferase, was measured. 
This enzyme catalyzes the transfer of glucuronic 
acid from UDPGA to bilirubin. The formation of 
bilirubin glucuronide by liver homogenates was 
measured by the technique of Lathe and Walker. 
All livers were examined histologically. There 
were 12 control rats, 15 rats with liver damage 
produced by 120-160 days of a protein deficient 
diet with 20% alcohol and 15 rats with acute or 
chronic CCl, poisoning. The results, expressed 
as gamma of bilirubin glucuronide/gm. liver/hour 
were as follows: normal group, mean 151, S.D. + 
46.9; fatty livers and cirrhotic livers produced 
by protein deficiency, mean 41, S.D. + 28.4 
(p<0.001). Twenty-four hours after the intra- 
peritoneal injection of CCl, there was marked 
depression of the transferase activity (mean 23.7 
gamma/gm. /hour). There was a gradual return to 
normal during the succeeding 4 days. The results 
calculated in terms of whole rat liver or liver 
protein show the same magnitude of difference 
between the control and experimental groups. 
These findings indicate clearly that the bili- 
rubin conjugating system in the liver is readily 
damaged by cel, and a protein deficient diet. 


FLUID AND ELECTROLYTE CHANGES FOLLOWING PREPAR- 
ATION FOR AND PERFORMANCE OF BARIUM ENEMA. 

N. Helmans, J. Edward Berk, Raymond A. Gagliardix, 
Sinai Hospital of Detroit & Wayne State University 
College of Medicine. Detroit. 

An attempt was made to assess the fluid and 
electrolyte changes following preparatory tap 
water enemas and barium enema examination in in- 
dividuals over 60 years of age. Whole blood and 
plasma volumes were determined in 9 subjects on 
the morning before barium enema; just after the 
tap water enema preparation the morning of the 
examination; and immediately following completion 
of the barium enema examination. Serum sodium 
and potassium determinations were also performed 
on all 3 occasions. Two-hour urine specimens 
were collected the afternoon before examination 
and again just = completion of the x-ray exam- 
ination. 

The changes in these parameters after the 
nee “e water enemas and following the 

rium enema itself were as follows: whole blood 
volume increased in 7 Saas, decreased in 3, 
and was unchanged in 1; plasma volume increased 
in subjects, decreased in 2, and remained un- 
changed in 3; serum sodium and potassium concen- 
trations fluctuated widely in most cases with no 
discernible trend; urine output was increased and 
the specific ravity of the urine diminished in 
most cases. On the average, each subject receiv- 
ed a total of 6500 cc of enema fluids. In those 
showing a rise of whole blood and plasma volumes, 
the increment was attributed to absorption of a las 
ge portion of this enema fluid. 

It is suggested that water intoxication re- 
sulting from ae of a sizeable portion of 
the large volume of water administered in prepar- 
ation for and during barium enema may be a hazard 
in older persons. 
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SERUM CAROTENE AND THE CAROTENE-LOADING TEST: 
PRELIMINARY REPORT OF STUDIES ON DUODENAL ULCER 


PATIENTS WITH AND WITHOUT SUBTOTAL GASTRIC RE- 
SECTION. 


Joel I. Hamburgers, David J. Sandweiss, 
J. Edward Berk, Warcus Hy Sutarmans> Sling 
Robernick- Sisal Hospital of Detroit © Wer 


jayne 
State Un ee College of Medicine. saarett. 
s 


Intestinal absorption as reflected by the 
Serum carotene level was studied in 2 groups of 
duodenal ulcer patients. One group was composed 
of medically managed patients and the other of 
patients who had undergone subtotal gastric re- 
section. Randomly determined fasting serum 
carotene levels in 68 ulcer patients did not 
differ significantly from those in 61 controi 
subjects. However, 8 of 23 non-operated duodenal 
ulcer patients and 8 of 16 resected ulcer patients 
showed subnormal responses to a 3-day carotene 
loading test. In addition, all 6 ulcer patients 
who were studied both before and after gastric 
resection showed a lesser response to carotene- 
loading after operation. 

It is concluded from these observations that 
the carotene-loading test provides a useful means 
of detecting patients with minor grades of im- 
paired absorption. Such impairment seems to be 
true of some patients with duodenal ulcer, es- 
pecially following gastric resection. The ob- 
servations also suggest that serum carotene de- 
termination following carotene-loading be a 
means of predicting or detectin preoperatively 
those duodenal ulcer patients who are apt to 
exhibit malabsorption and its consequences follow- 
ing gastric resection. 


HEALING RATE OF GASTRIC ULCER. 5B.I. Hirsohowits 
Division of Gastroenterology, Dept. o cine, 
U. of Ala. Med. Center, Birmingham, Alabama 

This preliminary report deals with an attempt 
to determine early and acourately the healing rate 
of gastrio ulcer. In published observations on 
healing rate of ulcers, either spontaneous in man 
or experimental in animals little account has been 
taken of the fact that ulcers are 3 dimensional or 
at least 2 dimensional and healing rates have been 
reported only in terms of diameter. In searching 
for a more exact way of measuring healing rate of 
gastrio ulcer, the following work has been done. 
In 9 patients on whom these preliminary observa- 
tions are based, serial standard upper G.I. x-rays 
were done at 1-2 week intervals from time of diag- 
nosis and hospitalisation to complete hesling or 
to surgery. Two of these patients hed malignant 
gastric ulcers, the rest, benign gastric ulcers. 
In esoh x-ray study the longest diameter of the 
ulcer crater was measured and on the assumption 
that the uloer was round the surface area was cal- 
oulated. A plot of the surface area against time 
showed a curve resembling a growth curve. Upon 
logarithmic transformation of the surface area, a 
straight line against time was evident for each 
patient with correlation coefficients of from 
0.9666 to 0.9994 (P<0.1) though the regression 
lines were not all of thesame slope. Despite 
great variations in initial surface srea (3,500 sq 
mm to 80 sq mm) the linear log. rate of healing 
applied equally well to all patients regardless of 
initiel surface area. The final date of healing 
(40-80 days) could be fairly acourately predicted 
by the 3rd week after initial observation. These 
findings if borne out in wider experience, would 
make possible the prediction of healing as early 
as 2 weeks after hospitalisation and would pro- 
vide an early criterion of differential diagnosis 
between benign and malignant ulcers. It may slso 
provide mathematical treatment of the healing rete 
of gastric ulceration so that various therapeutic 
St could be compared acourately in s small 
series of gastric ulcer patients. 
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IDIOPATHIC HYPOPROTEINEMIA. Demonstration of Gas- 
trointestinal Protein Loss Through Use of yi31 
Labeled P.V.P. David Y.¥.Hsia, Harvey White* and 
Kenneth Hugh-Jones*, Genetic Clinic, Children's 
Memorial Hosp. & Dept. of Ped. Northwestern Uni- 
versity Med. School, Chicago, Illinois. 

During the past few years, many reports appear- 
ed in literature describing a clinical syndrome in 
infants characterized by edema and severe hypopro- 
teinemia without evidence of renal or hepatic dis- 
ease. Edema is sometimes present at birth, and may 
develop subsequently during infancy. Otherwise, the 
patient appears to be free of symptoms, and growth 
and development proceed in a normal manner, Labor- 
atory studies show urine to be free of albumin and 
casts, and liver function tests are in normal lin- 
its. During the period of edema, there is a consis- 
tent reduction in the level of serum proteins,with 
the changes being most marked in the albumin and 
gamma globulin fractions. The purpose of this re- 
port is to report a case and to describe 1131 iab- 
eled P.V.P. given intravenously (kindly supplied 
by Dr.ReGordon, Nat'l. Inst. of Health, Bethesda, 
Md.). It was found that 21.6% of the injected 
material was found in urine on the lst day, 4.3% 
on the 2nd, and 1.7% on the 3rd day. During this 
three day period, 13.3% of the injected material 
was found in the stools in a 3 day period ina 
normal control of the same size and weight. The 
excessive loss of I131 labeled P.V.P. in stools in 
this patient suggests that this syndrome in infants 
has many features in common with the condition 
"Hypercatabolic Hypoproteinemia” described in 
adults by Schwartz et al (Lancet 1:327, 1959). 


STUDIES ON THE GASTRIC INHIBITORY ACTIVITY OF 
HUMAN GASTRIC JUICE AND SALIVA, René Mengu 
and William O. Smith*. Depts. of Surgery and Medicine 
Univ. o oma Med. Center and V.A.H., Okla. 
City. 

The intravenous administration of human gastric juice 
and saliva to dogs inhibits Heidenhain pouch secretion of 
HCI (Code). The purpose of the current study was to de- 
termine the usefulness of the pylorus ligated rat prepara- 
tion for assaying inhibitory activities of human gastric 
jvice and saliva and comparing the inhibitory activity of 
gastric juice from normal individuals to that of peptic 
ulcer patients. 

Human gastric juice and saliva were collected, pooled 
dialyzed and lyophilized and reconstituted in normal sa- 
line for injections. Normal and peptic ulcer pools of 
gastric juice were obtained. Gastric secretion (volume 
and free HCI and Peptic activity) was measured in 120 
rats 4 hours after pyloric ligation and simultaneous |. V. 
injection of the test substance. The rats were divided 
into 4 groups to which the following substances were ad- 
ministered respectively (single dose/200 gm.): 2 mg. of 
normal gastric juice, 6 mg. of normal gastric juice, 6 
mg. of peptic ulcer juice, 6 mg. of saliva. Paired con- 
trols received equal amounts of human serum albumin. 

Our data show that: (1) Gastric secretion in the 
rat (volume and free HCl) is inhibited by normal human 
gastric juice and saliva, (2) An equal dose of peptic 
ulcer juice has a significantly greater inhibitory activity 
than normal juice. (3) Peptic activity is not depressed. 
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COMPARISON OF SULFOBROMOPHTHALEIN (BSP) AND GALAC- 
TOSE TECHNIQUES FOR LIVER BLOOD FLOW. Frank L. 
weer Ann Creigien, molfgeng Dblle* and Sheila 

erlock*, FPostgr: e ca ool, ° 

The splanchnic blood flow was estimated in 35 
patients with liver disease by the indirect Fick 
principle in order to compare BSP and galactose as 
indicators. Eight subjects had a single injection 
of galactose and constant infusion of BSP; the re- 
mainder had a constant infusion of both substances, 
In patients with severe liver disease but a bili- 
rubin less than 3 mg./100 ml. the BSP technique 
regularly gave more satisfactory results than the 
galactose technique. The satisfactory hepatic 
Plasma flows were usually higher by the galactose 
technique than bg the BSP due to the movement of 
red cell galactose into the plasma. Estimation of 
liver blood flow from the peripheral arterial gla- 
tose levels following single injection or constant 
infusion proved unreliable. It is concluded that 
BSP is a simpler and more reliable method for the 
measurement of liver blood flow in patients with 
liver disease. 


BLOOD AMMONIA IN THE DIFFERENTIAL DIAGNOSIS OF 
COMA. r* Linder*, Paul 
Holdener* and James Sullivan. Dept of Medicine, 
St. Louis University, St. Louis, Mo. 

This study evaluated the venous blood 
ammonia as a rapid means of distinguishing 
hepatic coma from cerebral dysfunction due to 
other causes. The blood ammonia was studied 
in 139 patients using the microdiffusion 
technique of Conway. The mean blood ammonia 
in 52 normals was 55 mcg./100 ml. In 46 
hospitalized patients without cirrhosis or 
coma a mean of 63 mcg./100 ml. was found. In 
39 non-cirrhotic patients with coma or mental 
confusion of diverse cause including delerium 
tremens, uremia and drug intoxications, a 
mean of 53 mcg./100 ml. was observed. Thirty- 
three patients with Laennec's cirrhosis but 
without coma had a mean ammonia of 109 mcg. per 
100 ml. Three of these patients had classical 
delerium tremens with a mean ammonia of 67 
meg./100 ml. The mean ammonia in eighteen 
patients with hepatic coma was 182 mcg./100 ml. 
The only ammonia values in this range in non- 
hepatic coma occurred in three patients with 
chronic lung disease and severe respiratory 
acidosis. It may be concluded from this study 
that hepatic failure as a cause of coma may often 
be recognized by the blood ammonia levels. 

In comatose patients values of ammonia greater 
than twice the normal mean occurred only in 
hepatic coma and in coma associated with 
respiratory acidosis. In hepatic coma an 
ammonia value less than twice the normal was 
not found. 
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ZNZYMOLOGICAL 


AND CLINICAL SVALUATION CF Lzu 

ANT TOPZPTIDASE, D.P. Thompson * and a 7.3. Schwartz. 
Dept. of Medicine, Presbyterian- St. Luke 7 
Vospital and University of Illinois, itis. 
Leucine aminopeptidase (LAP) has been well 


CIN: 





characterized and highly purified (Smith), and L- 
leucylglycine (iG) is an excellent synthetic sub- 
strate. Recently, L-leucyl-B-naphthylamide i!Cl 
{Li]) has been used as a substrate for serum LAP 
activity as an aid in diagnosis of pancreatic can- 
cer. In this study the properties of serum LG hy- 
drolyzing activity (Schwartz and Engel) is compar- 


ed with that of LN hydrolyzing activity (Ruten- 

berg, et al.). It was found that there are quite 

distinct differences in pH optima and activating 
ffects of metallic ions as shown below: 











SUBSTRATE OPTIMUM ACTIVATORS 

pil tint igit Corr 
LG 835 119% 90% 0% 
LN 7.1 0% 0% 43% 


Thus it appears that LAP differs significantly 
from serum leucylnaphthylamide hydrolase (LNH), 
the name we suggest for the enzyme which hydroly- 
zes LN. The distinction between these 2 enzymes is 
further evidenced by clinical results. There is no 
statistical correlation between LAP and LNH acti- 
vity measured in the serum of 42 patients. Of 44 
patients in whom LAP activity was determined, sig- 
nificant elevation occurred in infectious mononu- 
cleosis (3), rheumatic heart disease (1), gall- 
bladder carcinoma (1), acute viral infection (1) 
and infectious hepatitis (1). Abnormally high ser- 
um LNH values were found in 47 of 154 patients and 
included such diseases as carcinoma of the pancre- 


as, infectious hepatitis, Laennec's cirrhosis, he- 
patoma, acute pancreatitis and cholecystitis. 
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INFECTIOUS DISEASE 


STUDIES OF HUMAN METABOLISM OF ISONIAZID USING AN 
INTRAVENOUS FALL-OFF TECHNIQUE AND A CHEMICAL 


METHOD. John W. Jenne (intr. by Frank M. MacDon- 
ald). Disease Service, Veterans Admin- 


Tstration Hospital; and Department of Medicine, 
University of Minnesota; Minneapolis. 

This study introduces a new technique for de- 
termining individual patterns of isoniazid metab- 
olism. It employs a rapid intravenous injection 
of 5 mg./Kg. of isoniazid (Squibb parenteral) to 
obtain high, easily measured levels. Duplicate 
determinations of free isoniazid, using the chem- 
ical method of Poole and Meyer employing 1-flu- 
oro-2, 4-dinitrobenzene, are made at 30, 90, and 
150 minutes. These are measured against a pre- 
medication blank. The decay rate is approximate- 
ly first order, allowing the determination of the 
half-life from a plot of the optical densities 
on two-cycle log paper. The rate-limiting pro- 
cess is far from saturated. Group separation 
("rapid" and "slow inactivation") is reliable on 
repeat testing, and correlates well with the 
characteristic differences in disposition of an 
oral dose. Almost one-half of the half-lives 
were between 40 and 80 minutes. One-fourth were 
between 1,0 and 160 minutes. The remainder did 
not exceed 249 minutes except for one prolonged 
value of 455 minutes, repeated 640 minutes, in a 
male with normal liver function studies. Con- 
gestive failure prolonged the half-life. Abnorm 
al bromsu}btalein was not associated with a sig- 
nificant alteration of half-life. The method al- 
lows a pre-chemotherapy evaluation of patients; 
it should also be useful for investigation of the 


influence of other drugs and of various clinical 
circumstances on the metabolism of isoniazid. 





SURVEY OF SUBCLINICAL SYSTEMIC FUNGUS INFECTIONS 
IN GENERAL HOSPITAL PATIENTS IN <q Fy. L. 
Lumus*, M. L. Sigrest*, 0. G. Ball*, F. Busey*, 
and F. Allison, Jr., Dept. of on ing Veterans 
Hospital and University Hospital, University of 
Mississippi School of Medicine, Jackson, Miss- 
issippi 

This preliminary study was designed to detect 
evidence of subclinical histoplasmosis and blasto- 
mycosis since these diseases, particularly the 
latter, occur frequently in this state. Patients 
(314) were selected randomly from a general hos- 
pital population and included all ages, races, and 
both sexes although males predominated. All were 
skin tested with histoplasmin, blastomycin,coccid- 
ioidin, and intermediate strength PPD, Sera were 
screened for complement fixing (CF) antibodies and 
for precipitating antibodies by the agar diffusion 
technique. Chest x-rays were reviewed when avail- 
able. Data relating to age, race, origin, occupa- 
tion, state of health and final diagnosis were 
correlated with results of laboratory studies. The 
overall rate of positive skin reactions to histo- 
plasmin was 50% with highest incidence in patients 
from the state's northern half. Racial, sexual 
and occupational differences were also noted. No 
negative skin reactors had positive CF or agar 
diffusion tests. Six skin reactors had CF titers 
of 1:8 or higher; three to mycelial and three to 
yeast phase antigens. Two had positive agar dif- 
fusion tests. None had active disease. Although 
no positive blastomycin skin tests were found, 
four patients had low CF titers but otherwise 
lacked evidence of disease. No evidence of a- 


symptomatic blastomycosis was found in Mississippi. 
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ABSORPTION OF COS°-LABELED VITAMIN By2 IN MAN 
AND UPTAKE BY THE PARASITE IN C¥RTAIN PARASITIC 
INFESTATIONS. John H. Thompson, Jr-,* Harold H. 
Scudamore and Charles A- Owen, Jr.* Mayo Clinic 
and Mayo Foundation, Rochester, Minnesota. 

This study was done to determine whether cer- 
tain parasitic infestations alter the absorption 
of vitamin B,> in manand whether any significant 
amountof vitamin By)> is takenup by the parasites. 
Intestinal absorption of vitamin B,> was measured 
by the urinary excretion method of Schilling. One 
to6 days afteroral administration of co®-jabeled 
vitamin Byo the helminth parasite was expelled, 
isolated from the feces, rinsed free of surface 
materials and its radioactivity determined using 
a scintillationcounter. The resultswere expressed 
as % urinary excretion or % uptake by the wormof 


the oral dose. Urinary excretionof Co®°-1abeled 
vitamin B)> wasascertained in4 nonanemic patients 
infested with Diphyllobothriumlatum4with Taenia 
saginata, 12 with Ascaris lumbricoides and 8 with 
Giardia lamblia. Normal urinary excretion ranging 
from 8 to 22% was found in all instances, except 
that one patient with Ciardiaand nontropical sprue 
excreted only 1%of the test dose. Five fish tape- 
worms (D. latum) showed an uptake of Co°°-1abelea 
vitamin By varying from 5.4 to 13.7% of the oral 
dose; 5 beef tapeworms (T. saginata), 0 to 2.4%; 
and 9 roundworms (Ascaris), 0 to 161%. It was 
concluded that none of the parasites tested 
interfere with intestinal absorption of vitamin 
Byo- Significant amounts of vitamin By are 
taken uv by the fish tapeworm, but not €y the 
beef tapeworm or the roundworm. 


KIDNEY AND ELECTROLYTES 


EXPERIMENTAL POLYCYSTIC RENAL DISEASE IN RATS: 
MORPHOLOGY, FUNCTION AND SUSCEPTIBILITY TO PYELO- 
NEPHRITIS. J. McNamarea*, S. W. Kime, S. Farmer*, 
S. Luse*, N. S. Bricker. Depts. of Int. Med. and 
Anat., Wash. Univ. School of Med., St. Louis, Mo. 
It has recently been shown that prolonged 
feeding of 24% diphenylamine (DPA) to rats pro- 
duces a polycystic renal disease (PCD). Although 
the relationship between the experimental lesion 
and PCD in man is unknown, an experimental model 
with PCD may facilitate interpretation of certain 
Phenomena in the human disease. The present 
studies of experimental PCD relate to morphology, 
function and susceptibility to pyelonephritis. 
Cysts were most frequent in the cortico-medullary 
junction; measured up to 1.5 mm. in diameter; were 
lined by intact basement membranes and low 
cuboidal epithelium; and occasionally contained 
blood or PAS-positive swollen cells. Minimal 
interstitial lymphocytic infiltration and intra- 
epithelial brown (iron-negative) granules were 
seen. Tubules were not occluded by DPA. Electron 
microscopy revealed distal tubular epithelial 
edema (causing some luminal occlusion), striking 
proliferation of proximal tubular brush borders 
and toxic changes of cells lining cysts. GFR 
(exogenous creatinine clearance) and maximum urine 
osmolality were decreased roughly in proportion to 
the degree of cystic involvement. In PCD rats 
inoculated (I.V.) with E. coli, bacteriologic and 
histologic evidence of pyelonephritis was con- 
sistently found. The pyelonephritis was more 
severe and progressive than in rats subjected to 
renal massage and E. coli inoculation, a pro- 
cedure known to predispose to pyelonephritis. 


SOLUTE DIURESIS DURING POSTOPERATIVE ANTIDIURESIS, 
Hastings K. Wright.* (intr. by William R. Drucker) 
ept. of Surgery, Western Reserve University, 
Cleveland, Ohio. 

Postoperative antidiuresis has been shown to 
be similar to the antidiuresis produced by in- 
creased antidiuretic hormone (ADH) activity, for 
in both states a water load is poorly excreted. 
However, studies have shown that solute loads 
are readily excreted during ADH-induced anti- 
diuresis, This study was designed to determine 
whether or not postoperative patients would re- 
spond similarly to solute loading. Solute load- 
ing was produced in 6 normal patients both during 
a control hydropenic state and later immediately 
postoperatively using 10% mannitol given intra- 
venously at a constant rate of 20 ml/min, Urine 
flow rose from less than 0.5 ml/min. to over 
20 ml/min. within 50 minutes in all cases. As 
flow increased, urine concentration fell progress- 
ively from values of over 1000 mOsm/L. and 
approached the osmolality of plasma within 50 
minutes. No difference was noted between hydro- 
penic and postoperative responses to the solute 
load. These results demonstrate that postoper- 
ative patients will respond readily to a solute 
load, and in the same manner as during anti- 
diuresis caused by hydropenia with its associated 
increased ADH activity; however, while the anti- 
diuresis of hydropenia is abolished by hydration, 
that of the postoperative patient is not. The 
copious flow of urine of low concentration which 
follows rapid administration of hypertonic fluids 
postoperatively should not be interpreted to 
indicate a water diuresis, but a solute diuresis. 
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TCXIC MANIFESTATIONS OF 5=—"LUCPOURACIL IN aDVaN_ 
CED CANCER. Ati jos Th ci it J 
Kennedy. University of Minnescta Medical Jenter, 
Minneapolis. 

Fifty-one patients with various types of adv=- 
anced carcinomas have been treated with 5-fluoro- 
uracil intravenously. The dosage employed was 15 
mt. per kilo body weight for five days and one- 
nalf that dose every other day until clinical 
toxicity occurred. Fifteen patients had subjec= 
tive improvement. A definite objective regress— 
ion occurred in six cases: one neuroblastoma, 
two carcinomas of the stomach, one Hodgkin's dis- 
ease and two breast cancers. 

The range of the duration of this improvement 
from a single course of therapy was 2 to & weeks. 

In order to attain tumor regression, the dos=- 
age of 5=fluocrouracil was extended to toxic lev- 
els. A pattern of toxic effects has been estab— 
lished consisting of the sequential development 
of anorexia,nausea, vomiting, stomatitis, abdom 
inal cramps, diarrhea, leucopenia, thrombocyto= 
penia, and alopecia. Skin reactions and nail 
changes were observed. In instances of severe 
diarrhea a pseudo=membranous entercolitis occur= 
red with shredding of intestinal micosa, decrea- 
se in blood volume, shock and death. Six pat- 
jents (11.8%) died from complications resulting 
from toxic effects of this agent. The clinical 
manifestations, biochemical and hematological 

terations, and management of these toxic re=- 
actions will be presented. 

It is apparent that to obtain clinical re- 
gression of the carcinomas treated a near-lethal 
dose of 5-fluorouracil had to be administered. 
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SERUM LACTIC DEHYDROGENASE ACTIVITY IN PATIENTS 
WITH CANCER. He K. Schoch and William S. 
Starkweather. Hedlesl Service and Wedical” 
esearc ey V AHospital, Ann Arbor, Michigan 
Total serum LIH (lactic dehydrogenase) activity 

in cancer patients was compared to levels in nore 
mal sera. LIH activates conversion of pyruvate to 
lactate; the method determines residual pyruvate 
after incubation with a known quantity of serum. 
Mean value for total serum LIH activity in 38 nor- 
mals was 236 units with S.D. of 37 units and nor- 
mal range of 160-310, Serum LIH in 72 patients 
with various malignancies showed initial values of 
160-1562 units. In most instances, serum activity 
increased as the neoplasm progressed, About 50% 
demonstrated initial LIH values greater than nor- 
mal. Patients were grouped into those with adenoe 
carcinomas, those with squamous cel] carcinomas 
and those with lymphoma and leukemia; this same 
proportion of normal and abnormal values was seen 
in each group. Normal sera showed 25% or less ine 
crease in total LIH activity when incubated at 3? 
C. in comparison to the activity present at 25° C, 
Sera from cancer patients showed increases of 30- 
50% or more under the same circumstances. Con- 
clusions: Patients with malignant disease fre- 
quently have levels of total serum LIH activity 
greater than normal, LIH activity of the sera of 
these patients is abnormal in its reaction to 
change in incubation temperature, suggesting that 
the increase in total LIH activity in these 
patients may be due to an increase in one or more 
fractions of LIH not commonly present in large 
concentration in normal serum. 


NERVES AND CONNECTIVE TISSUE 


MYELOPATHY PRODUCED BY INTRASPINAL INJECTION OF 
PYRIMIDINE ANALOGS. Harold Koenig. Neurology 
Section, VA Research Hosp. and Dept. of Neurology 
and Psychiatry, Northwestern U. Med. Sch., Chicago 

In an attempt to produce a derangement in nu- 
cleic acid metabolism in the feline neuraxis, a 
series of pyrimidine analogs were injected intra- 
thecally, including: 5-fluorouracil (FU), 5-fluo~ 
roorotic acid (FO), 5-fluorouradine (FUR), 5-bro= 
mouracil, 6-azauracil, 5-amino-, methyl-, and ni- 
troorotic acid. Only FO and FUR produced neural 
dysfunction. The intraspinal injection of these 
produces a progressive myelopathy with upper and 
lower motor neuron involvement. A progressive de< 
pletion of Nissl substance occurs which suggests 
an inhibition in biosynthesis of neuronal RNA. A 
spongy degeneration of white matter reminiscent 
of subacute combined degeneration appears after 
the second week of illness. 

Radiotracer studies reveal that FO is incorpo- 
rated into neural RNA and probably into acid- 
soluble nucleotides. FO produces a marked inhi- 
bition in uptake of tagged adenine and orotic 
acid into neural RNA and DNA. A significant in- 
hibition in uptake of tagged amino acids into neue 
ral protein appears later. The failure of FU to 
produce neurological disturbance is attributable 
to inefficient anabolic conversion of this analog 
in the feline central nervous system. 

These studies suggest that disturbances in 
pyrimidine nucleotide and nucleic acid metabolism 
may play a role in the genesis of "degenerative" 
diseases of the nervous system in man. 


EFFECT OF SEROTONIN AND HISTALIINE ON CONNECTIVE 
TISSUE IN THE RAT. Ari Scherbel, Roy I 
LicKittrick* and William A. Hawk.x The Cleveland 
Clinic Foundation, and the Frank E. Bunis Educa- 
tional Institute, Cleveland, Ohio. 

This study was undertaken to determine the mor- 
phologic effect of serotonin and histamine on 
connective tissue in the rat. Two Ivalon sponges 
were implanted subcutaneously in 200 rats during 
light ether anesthesia. Serotonin or histamine 
in total doses of 1 to 30 mg. were administered 
subcutaneously daily for 1 to 30 days. Serotonin 
in small doses increased inflammation but did not 
influence organization. Heavily granulated mast 
cells were present about the periphery of the 
sponges. In large doses serotonin delayed organ- 
ization. Histamine did not increase inflammation 
greater than that in controls. Organization was 
significantly increased and after 2 weeks resemb- 
led 4 week controls. Mast cells were consistent- 
ly degranulated. 

t is concluded that serotonin in small doses 
for periods up to four weeks does not influence 
organization in the rat. Larger unphysiologic 
doses impeded rather than stimulated connective 
tissue growth. Histamine stimulated organization. 
When these biogenic amines were injected simul- 
taneously serotonin blocked the stimulating ef- 
fect of histamine on organization. 
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RESPIRATORY SYSTEM 


PULMONARY DIFFUSING CAPACITY IN PATIENTS WITH EM- 
PHYSEMA: CORRELATION WITH SEVERITY OF DISEASE. 
George N. Bedell and Richard J. Adams*. Pulmonary 
Lab., C.V. Research Lab., Dept. of Medicine, 
State Univ. of Iowa, lowa City. 

Emphysema is characterized pathologically by 
destruction of alveolar alls ieading to’ formation 
of large air sacs and by ioss of elastic tissue in 
the lung. Pulmonary diffusing capacity for carbon 
monoxide (Dj, 0 measures surface area available 
for diffusion, thickness and character of the al- 
veolar capillary membrane, and reaction rate of 
hemoglobin with carbon monoxide. We postulated 
that might measure the extent of membrane de- 
struction in patients with emphysema. Twenty-eight 
patients with emphysema were divided into 3 groups 
based on arterial 0, saturation and Paco: Seven 
patients with normal 0) saturation and normal . 
Paco, were classified as having mild emphysema; 5 
with hypoxemia (less than 92%) and normal Paco, as 
moderate emphysema; 16 with hypoxemia and elev&ted 
Pac (more than 47 mm. Hg) as severe emphysema. 
Dico ¥as done by the single breath method (J. 
clin. Invest. 36:1,1957). Dy. in 7 patients with 
mild emphysema ranged from 53=122% of predicted 
normal (% PN), mean 81% PN; 5 with moderate emphy- 
sema ranged from 30-76% PN, mean 51% PN; 16 with 
severe emphysema ranged from 9-112% PN, mean 54% 
PN. The difference of the means between the mild 
and moderate groups and the mild and severe groups 
is significant at the 5% level. We conclude that 
D is lower in grouped patients with severe di- 
sease than in grouped patients with mild disease, 
but considerable individual overlap exists. 


THE NATURE OF OBSTRUCTIVE VENTILATORY DISORDERS AS 
REVEALED BY SINGLE BREATH SPIROMETRY. William F. 
Mi ing*, Cardio-Pulm. Lab., 
Dept. Int. Med., Univ. of Texas, Southwestern Med. 
School, Dallas, Texas. 

A study was made to determine if there were 
basic differences in the character of airway ob- 
struction of various etiologies. 

Patients with a classical clinical and labora- 
tory picture of obstructive pulmonary emphysema 
revealed distinct characteristics of the forced 
expiratory vital capacity (FVC) such that the vol- 
ume of the forced expiratory capacity, 0.5 second 
(FECO.5) equaled 70-80% of the forced expiratory 
capacity, 1.0 second (FEC).0). The maximum expir- 
atory flow rate (MEFR) is greatly reduced as com- 
pared to the maximum inspiratory flow rate (MIFR) 
which is often normal. Patients with a classical 
clinical and laboratory picture of allergic asthma 
or bronchitis without emphysema revealed more uni- 
form airflow during forced expiration so that the 
FECo.5 was only 50-60% of the FEC1.O and the MIFR 
was reduced to more nearly the same extent as was 
the MEFR. 

The sudden reduction in air flow during the 
early phase of forced expiration exhibited by the 
emphysema group, was found to occur at low intra- 
esophageal pressure (PIE) and most likely repre- 
sents collapse of the smaller airways. By contrast 
the reduction in expiratory flow is more uniform 
in the asthmatic or bronchitic group and occurs at 
a high PIE. 

The knowledge of the nature of airway obstruct- 
ion as indicated in these studies is of great val- 
ue from the standpoint of both prognosis and ther- 
apy. 


PULMONARY PATHOLOGIC PHYSIOLOGY CAUSED BY CIGAR- 
ETTE SMOKE. Robert Meador*, Russell H. Wilson, 
Bruce Jay* and Eve. Higgins*. University of 
Texas Southwestern Medical School and Veterans 
Hospital, Dallas, Texas. 

Tobacco smoking, in recent years has been found 
to be statistically related to pulmonary cancer, 
emphysema and chronic bronchitis. Blackburn and 
associates found the vital capacity to be smaller 
and the RV/TLC to be larger in persons who had 
smoked a long period of time. There were 16 non- 
smoking and 15 cigarette smoking persons. 

The pulmonary Dy, and Dy were measured with the 
method of Forster, the P02 with the polarograph, 
the FRC's with the method of Darling and Cournand, 
and the TEC's and MBC's with the respirometer. 

There was no significant age or surface area 
difference between the 2 groups. The mean Dy, at 
rest was 28.4 in the non-smokers and 22.5 in the 
smokers, P€ 0.01. The Dy was significantly 
different in the smokers and non-smokers, P¢ 0.01. 
The mean index of pulmonary mixing was 0.84 in the 
non-smokers and 1.24 in the smokers. RV/TLC was 
increased in the smokers, P¢€ 0.01. The MBC and 
TEC were decreased in the group that smoked, P< 
0.01. The mean VC was 5.6 in the non-smokers and 
4.3 in the smokers, P¢€ 0.01. 

These data indicate that the lungs of the 
smokers cannot be considered to be normal. There- 
fore, in establishing a normal series for compari- 
son with a group of persons having pulmonary dis- 
ease,one cannot classify an individual who has 
smoked for 10 or 15 years as a normal person. 

These data indicate wide spread pulmonary 
pathology in the smoking population. 


EFFECT OF INFLATION OF A PRESSURE SUIT OVER THE 
LOWER HALF OF THE BODY ON BREATH HOLDING PULMONARY 
DIFFUSING CAPACITY FOR CO (Dz)s Joseph C. Ross and 
Thomas Lord*, Dept. of Medicine, Indy Univ. School 
of Medicine and V.A. Hospital, Indianapolis, Ind, 
Increasing pulmonary capillary blood volume 
should increase Dy, but others have reported that 
producing pulmonary vescular congestion by inflat- 
ing a "Gesuit" over the lower half of the body did 
not increase Dy. In our hands, Gesuit inflation 
does not always increase central venous pressure 
(CVP) significantly. This subject was, therefore, 
re-investigated with actual measurements of CVP by 
a catheter in the superior vena cava, Breath hold- 
ing Dy, was measured in subjects at rest and with 
suit inflation, both at small and large alveolar 
volume (AV), and with a Valsalva maneuver during 
suit inflation. Duplicate measurements were male 
under each condition. In 6 subjects, mean Dy, at 
rest was 0.) m1,CO/mm, Hg/min, (mean AV 9 L.) 
and increased in all subjects (mean ).6) when 
CVP was increased 1 m.Hg by suit inflation 
(p<.025). In the same subjects, with a mean AV 
of 3.1 L., an increase in CVP of 12 m,Hg in- 
creased mean Dy, from 3.1 to 35.8 (ot eins 
subjects, mean Dy at rest was 36.9 (AV he? L.)and 
increased to 2.5 (AV 4.5 L.) when CVP was in- 
creased 15 m.Hg suit inflation, but decreased 
to 36.5 (AV h.1 L.) with the Valsalva maneuver 
during suit inflation. With these controlled con~ 
ditions in which changes in CVP produced by 
pressure suit inflation have been measured, in- 
creased CVP was uniformly associated with signif- 
icant increases in Dj, when there was maximal in- 
flation of the lung. With a Valsalva maneuver, 
however, a significant fall in DL, was produced. 
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THE EFFECT OF TIDAL VOLUME AND RESPI- 


RATORY LEVEL ON PULMONARY DIFFUSING 


CAPACITY, Allen Stone* and Benjamin M, Lewis 
Depts. of Medicine, Wayne State Univ. and De- 


troit Receiving Hospital. 


Changes in tidal volume, respiratory leveland 
pulmonary diffusing capacity for carbon monoxce 
(DLco) may occur simultaneously in clinical 
conditions, The present study concerns the 
effect of tidal volume and respiratory level on 
Dico independent of other physiologic changes. 
D was measured by a steady state method 
(Ie Bop. Physiol, 11:277, 1957) using a "breathe- 
thru'' analyzer to determine alveolar tension of 
CO, Three types of experiments were carried 
out:(1) Respiratory rate was held constant at 
12/min, and tidal volume increased from 500 to 
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SEARCH. 
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have published a meritorious investigation in 
clinical medicine or allied sciences. This should 
not be a case report or an abstract. 

3. Senior Membership is open to those 41 
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1000 ml, There was a parallel increase in D 
in each of 4 normal subjects, averaging 2.2 
ml, /mm.Hg / min, (2) Minute volume was held 
constant at 6 L,/min, while rate was decreased 
from 12 to 6/min, and tidal volume increased 
from 500 to 1000 ml, In each of 8 studies in 4 
subjects Di.co increased at the higher tidal 
volume, The average increase was 4,1 ml, /mm, 
Hg /. min, (3) Rate (12) and tidal volume (750 ml.) 
were held constant while respiratory level was 
increased an average of 2995 ml, In 7 of 8 
studies DL,¢ was higher at the higher respira- 
tory level. The average increase was 3,4 ml, / 
mm,Hg/min. Thus, steady state D increases 
pode stly with tidal volume and respiratory 
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circulating and cardiac out- 
put, measurement of, 
386 
hepatic, measurement of, in 
dogs by indicator dilu- 
tion technic, 290-291 
sequestration, homeostatic 
responses to, in normal 
pregnancy, 78 
Bohr effect, 227 
Bone marrow 
autogenous, infusion of, 93 
autologous, infusion of, after 
supralethal irradiation 
in dogs, 215 
culture of, in dextrose agar, 


Bromsulfalein 
effects of, in cardioportal cir- 
culation time, 119 


SUBJECT INDEX 


evidence for metabolism of, 
118-119 
Bronchospasm, effect of, on pul- 
monary-diffusing capa- 
city, 302-303 
Bundle branch block, right, 193 


Calcium 
diffusable, renal clearance of, 
246 
effect of, on antidiuretic ac- 
tion of vasopressin, 272 
intravenous, effects of, on 
cirrhosis of liver, 293 
Cancer 
advanced, toxic manifesta- 
tions of 5-fluorouracil 
in, 395 
human, value of 5-fluorouracil 
in, 46 
patients with, serum lactic 
dehydrogenase activity 


in, 395 
Carbohydrates, gall bladder, in 
cholelithiasis, 260 
Carbon dioxide 
“alveolar,” measurement of, 
301 
exposure to, 30 
influence of mechanical fac- 
tors on_ respiratory 
work and ventilatory 
responses to, 127 
inhalations, ventilatory  re- 
sponse of SCUBA div- 
ers to, 127 
role of, in regulation of pul- 
monary hemodynamics, 
301 
tensions, high urinary, 275- 
276 


ventilatory responses to, 127- 


Cardiopulmonary function, ef- 
fect of chest strapping 
on, 84 

Carotene, serum, and carotene- 
loading test, 401 


Cartilage, dissolution of, by 
papain, 306 
Catheterization, left heart, 


trans-septal, 229 
Cavography, trans-spinous, 299- 
300 


CCL: poisoning, effect of, on 
glucuronyl transferase 
activity in rat tissue, 
401 

Cell, composition, in acute hypo- 
tonicity, 272-273 

Central nervous system 

arousal state of, 135-136 
effects of thyroid hormone on 
maturation of, 142 

Chloramphenicol, in blood of 
patients with renal or 
hepatic disease, 268 

Chlorpropamide, 26-27 

in diuretic patients, 110 

Chlorthiazide (Diuril), antihy- 

pertensive effect of, 82 
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Cholelithiasis, gall bladder 
carbohydrates in, 160 
mucoproteins in, 153 

Cholesterol 
and fatty acid synthesis in 

sciatic nerve, 81 
serum, alterations in, 148-149 
synthesis of 

in arteries of normal and 
diuretic rats, 256 
and fatty acids in peripher- 

al nerve, 167 

Cholinesterase, inhibition of, 258 

Cirrhosis 
with ascites, diuretic and 

steroid therapy in, 37 
biliary, treated with ethyl 
linoleate, 119-120 
dietary, effect of, on glu- 

curonyl transferase ac- 

tivity in rat liver, 391 
edema of, effects of 17-spiro- 

lactosteroids, 294 

Circulation 
prolonged closed-chest extra- 

corporeal, without oxy- 

genation, 226-227 
pulmonary, red cell and 

plasma mixing in, 304- 

305 
abnormalities, asso- 

ciated with cryofibrino- 

genemia, 385 

CO (Dz), breath holding pul- 

monary diffusing capa- 

city for, 396 

Coagulation, studies of, in pa- 


Clotting, 


tients with uterine 
bleeding, 94 

Cobalt 

chloride, acute antithyroid 
effect of, 63 


radiation, effect of, in healing 
tooth socket, 134-135 
Colitis, ulcerative 
food hypersensitivity in, 120 
idiopathic, hydrocortisone ab- 
sorption in patients 
with, 157 
Collagen, in human lungs, 300- 
01 


Coma, differential diagnosis of, 
blood ammonia in, 392 

Communication, as problem of 
science, 315-317 

Cor pulmonale, produced in 
dogs, by pneumothor- 
aces, 233 

Corticoid excretion, effects of 
cold and irradiation on, 
in guinea pigs, 113 

Corticosteroid, effect of, in 

shock due to endotoxin, 

271 

isolation of, from a 

pheochromocytoma, 29 

Cortisone, role of, in inhibition 
of hepatic insulin bind- 
ing during operative 
stress, 145-146 

CR", in vitro uptake of, by hu- 


Cortisol, 
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CR®™ (Cont’d) 
man platelets, 210-211 
Cretinism, incidence and classi- 
fication of, 243-244 
Cretins, normal mothers of, la- 
tent thyroid defect in, 


388 
Cryofibrinogenemia, clotting ab- 
normalities associated 
with, 395 
Cryoglobulin 


precipitation, by cold, preven- 
tion of, 217-218 
studies of, 218 
Cycloserine, treatment of uri- 
nary tract infections 
with, 123 
Cryofibrinogenemia, 134 


DBI 
action of, 111 
administered, 111 
effect of, on human intermedi- 
ary metabolism, 110- 
111 
Deaner, 148 
Dehydrogenase 
deficiency of, biochemical gen- 
etics of, 89-90 
isocritic release and fate of, 
following myocardial 
infarction, 224 
lactic, release and fate of, fol- 
lowing myocardial in- 
farction, 224 
Denervation, effects of, on glu- 
cose uptake and insulin 
sensitivity of rat dia- 


phragm, 146 
Deoxyuridine, incorporation of, 
207-208 
Depression, postirradiation 
hematopoietic, treat- 
ment of, 93-94 
Dexamethosone, metabolic ef- 
fects of, 112-113 
Dextran 


effects of, on lipids in experi- 
mental nephrosis, 278- 
279 

vascular fragility in hemo- 
static defect produced 
by, in hamster, 94 

Disease 

bone, intravenous calcium re- 
tention test in, 135 

celiac, intestinal pathology of, 
12 


cerebral, pathogenesis of per- 
sistent hyponatremia 
with water retention in, 
273 

chronic heart, 304 

chronic pulmonary, renal 
hemodynamics in, 306 

congenital heart, sodium ex- 
cretion in, 282-283 


connective tissue, immuno- 
logic studies in, 121- 
122 


coronary artery 
clearance of fatty acids in 


SUBJECT INDEX 


young males with, 225 
evaluation of, with paper 
electrophoresis of ser- 
um proteins, 138 
serum triglyceride and 
radioactive fat  toler- 
ance studies in, 225-226 


hemolytic, estimation of 
erythrocyte survival 
time in, 90 
hepatic 
studies on lipoprotein lipase 
in, 291 


use of antialdosterone com- 
pound for fluid reten- 
tion in, 37-38 
Hurler’s, role of reticuloendo- 
thelial system in, 216- 
217 
hyaline membrane, 128-129 
induced, with parental strain 
lymphoid cells, 121 
lung, 304 
Milroy’s, genetic and physio- 
logic studies of, 263 
neoplastic, chemotherapy of, 
79 
nonrheumatic, latex fixation 
in, 49 
nutritional liver, study of 
small intestinal mucosa 
in, 294-295 
parathyroid, phosphate reab- 
sorption in, 389 
pulmonary, reactant to hu- 
man lung in patients 
with, 265 
renal 
circulating anti-human kid- 
ney antibodies in, 194 
clearance of proteins in, 282 


hypermagnesemia, renal 
factors responsible for, 
162-163 


polycystic, 394 
test for, 42 
sickle cell, concentrating de- 
fect in, 281 
staphylococcal, epidemiologic 
studies of, 159 
summer febrile, caused by 
group B coxsackie vi- 
ruses, 270 
thyroid, auto-immunity in, 39 
Diabetes mellitus 
oral diethanolamine in treat- 
ment of, 144 
plasma non-esterified fatty 
acids and total blood 
ketones in, 251 
use of chlorpropamide in pa- 
tients with, 144-145 
Diamox, effect of, 292-293 
on plasma and urine during 
respiratory acidosis, 
172 
Diarrhea, laxative 
156-157 
Diethanolamine (DEA), 148 
Diets, long term, low fat, low 
protein, effect of, 255 
Digitalis levels, effect of, on 


produced, 
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rubidium uptake of red 
blood cells, 103 
Disorders 
hematologic, clinical evalua- 
tion in, 57-58 
lymph node, cytologic diag- 
nosis of, by needle as- 
piration, 215-216 
myeloproliferative, humoral 
factors in, 385 
parathyroid, 246-247 
Diuresis 
mercurial, impairment of re- 
nal-concentrating abil- 
ity during, 280-281 
during postoperative 
antidiuresis, 394 
water, stop-flow analysis dur- 
ing, 273-274 
Diuretics, hepatic coma in, 292 
Drugs 
hemolysis-inducing, mecha- 
nism of action of, 11 
and tracers, penetration into 
human ovarian follicu- 
lar fluid of, 72 
D-thyroxine, in vitro metabolism 


solute, 


of, 240 
Dwarf, pituitary, metabolic 
changes produced by 
human growth hormone 
(Li) in, 107 
Dysproteinemia, clotting defects 
in, 95-96 


Dyscrasias, blood, para-toluene 
sulfonic acid precipita- 
tion test in, 57 


Edema, red cell, electrolytes in 
patients with, 287 

Editors, from point of view of 
author, 4-5 

Education, pre-professional, 
search for maturity in, 
177-183 

Elastin, in human lungs, 300- 


Electrocardiogram 
as genetic index, 262-263 
and myocardial oxygen ten- 
sion, lack of correlation 


between, 98 
Electrolyte 
balance, effect of laxative- 
produced diarrhea on, 
156 
red cell, in patients with 
edema, 287 
tissue, changes in, and ex- 


posure to CO:, 30 
Electronic computers, use of, in 
medical research, 300 


Electrophoresis 
paper 
in chronic congestive fail- 
ure, 20 
of porphyrins, in hepatic 
cutaneous _ porphyria, 
66-67 


of serum proteins, evalua- 
tion of coronary artery 
disease with, 138 
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|Electrophoresis—Heart| 


Electrophoresis (Cont’d) 
starch block, 91-92 
Elliptocytosis 
hereditary, 202-203 
hemozygous, 202 
Embolism, acute pulmonary, di- 
agnosis of, 47-48 
Embolization, experimental, us- 
ing clots labelled with 
Cr™, 21-22 
Emotional changes, 1-3 
Emphysema 
patients with, pulmonary dif- 
fusing capacity in, 406 
pulmonary, intrapulmonary 
mixing in, 303 
Endocarditis, bacterial, ear lobe 


phagocytic monocyte 
in, 160-161 
Endocrine function, induced by 
phenothiozine  deriva- 
tive, 148-149 
Endotoxin 


effect of bacterial, on adrenal 
medullary function, 158 
shock due to, effect of corti- 
costeroid in, 271 
Enema, barium, fluid and elec- 
trolyte changes in, 391 
Enzymes, platelet, studies on, 
211 
Epithelium, rat tracheal, meth- 
ionine turnover by, in 
vitro and in vivo, 126- 
127 
EPN, and malathion, anticholin- 
esterase properties of, 


81-82 

Erythrocytes 

activity of, glucose-6 phos- 
phate dehydrogenase, 
12-13 


Cr”- labeled, 132-133 
human, potassium transport 
in, 287 
production and life span of, 
measurement of, 11 
sickle-trait, in vivo behavior 
of, 203 
stored sickle cell trait, post- 
transfusion survival of, 
203-204 
treated in vitro with 
chloride, 384 
Erythrokinetics 
in chronic hypoxemic pul- 
monary emphysema, 84 
in sarcoidosis, 132 
Erythropoietin, 201-202 
Estrogens 
effect of, on hypercholester- 
olemia with diabetes 
mellitus, 64 
and progesterone levels in fe- 
tal and maternal plas- 
ma at parturition, 157- 
158 
Ethanol, dialysance of, 299 
Ethyl alcohol, intoxication by, 
method for treatment 
of, 299 
Ethyl linoleate, primary biliary 


lead 


SUBJECT INDEX 


cirrhosis treated with, 
119 
Euthyroidism, 62-63 
Exercise 
effects of 
on glucose utilization in 
man, 25 
on plasma NEFA level, 256- 
257 


pulmonary compliance during, 
in chronic heart or lung 
disease, 304 

reflex venomotor, alterations 
during, 238 


Fat 
emulsion, “anhydrous,” evalu- 
ation of, 67 
mechanism of gastric inhibi- 
tion by, 259-260 
prefeeding of, 151 
Fava beans, influence of, on red 
blood cells, 206 
Federation, demon of, 313-314 
Ferrokinetics, in sarcoidosis, 132 
Fever, antigen-induced, 263-264 
Fibrillation, ventricular, phar- 
macologic aspects of, 
under hypothermia, 18 


Fibrosis, cystic, of pancreas, 
128-129 
Fluid, cerebrospinal, in jaun- 


diced patients, 168 
5-Fluorouracil, toxic manifesta- 
tions of, in advanced 
eancer, 395 
auricular, mechanism 
of, intracardiac and 
electrocardiographic observa- 

tions on, 221-222 


Flutter, 


Galactosemia, in mental defici- 
ency, 257 
Galactosuria, in mental defici- 
ency, 257 
Gallogen, 148 
Gamma globulin 
anti-lactic dehydrogenase, 
295-296 
localization of, in human kid- 
ney, 277-278 
permeability of synovium to, 
307-308 
prevention, of respiratory dis- 
ease, 270-271 
and prophylactic use of anti- 
biotics, in burns, 271 
quantitation of, in human 
serum by immuno-pre- 
cipitation, 58 
Gastric acid, inhibition of, by 
glucagon, 258-259 
Gastric juice, and saliva, inhibi- 
tory activity of, 392 
Gastritis, atrophic, experimental 
production of, 70 
Gastroesophageal reflux, intra- 
Gastroenterostomy, 152 
luminal pressures in, 


117 
Globus pallidus, coagulation 
technic of, 167 
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Glomerulonephritis, 
in dog, 277 
Glucagon, effect of, on homeo- 
static balance of hep- 


unilateral, 


atic and_ peripheral 
carbohydrate metabol- 
ism, 25-26 


Glucose-6-phosphate 
biochemical genetics of, 89 
dehydrogenase, 11 


Glucose 
tolerance, effect of physical 
conditioning on, 143- 
144 


utilization in man, effect of 
exercise on, 25 
Glucosamine HCL, 148 


Glycerin, intravenous, gross 
hemoglobinuria follow- 
ing, 55 

Glycosides 


cardiac, effect of potassium on 
nitrogen action of, 19- 
20 
digitalis, pressor effects of, 20 
Goiter 
colloid nodular, cause of, 244 
congenital, serum and thyroid 
protein abnormalities 
in, 244 
Granulocyte kinetic models, 92- 


Graves disease, 23 


Glucagon 
action of, unrelated to carbo- 
hydrate metabolism, 
251-252 


effect of, on release of un- 
esterified fatty acids 
(UFA) from adipose 
tissue, 250 

inhibition of gastric acid and 
pepsin output by, 258- 
259 


role of, in regulation of plas- 
ma level of non-es- 
terified fatty acids 
(NEFA) in man, 250- 

251 
Glucosamine, metabolism of, in 
connective tissue, 307 


Haptoglobins 

serum, 92 
in hemolytic diseases, 204- 

5 


in sickle cell disease, sickle 
cell trait and negroes, 


204 
Heart 
disease 

arteriosclerotic triglycerides 
in, 60-61 

congenital, genetic basis 
for, in rat, 106 

valvular, pulmonary, left 


heart and arterial vol- 
ume in, 230-231 
effect of heart-lung bypass on, 
100-101 
failure 
acute, 


antibiotic prophy- 
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Heart (Cont’d) 
laxis in patients with, 
41 
congestive 
bioenergetic studies in, 19 
effects of adrenocortical 
steroids in, 233-234 
pyridoxine deficiency in, 
18-19 
human, visualization of con- 
duction system of, 59 
mammalian, heart pump an- 
alogous to, 226 
muscle, infarcted, salvage of, 
by fibrinolytic (plas- 
min) therapy, 223-224 
rate, effect of 
on cardiac and arterial pres- 
sure in dogs, 100 
on end-diastolic ventricular 
pressure-volume _ rela- 
tionships, 228 
volume, left, in valvular heart 
disease, 230-231 
weight, effect of coronary 
artery ligation on, 138 
Helium, mixing of, during re- 
breathing, 171 
Hemochromatosis, serum pro- 
tein, glycoprotein and 
radioiron binding in, 
200 
Hemodialysis, in treatment of 
acute renal failure, 280 
Hemodynamics, during induced 
cardiac tamponade in 


man, 228 
Hemoglobin 
formation, influence of exo- 


genous iron on, in pre- 
mature infant, 53 
relationship between 
electrophoretic motility 
and in vivo age of, 201 
Hemoglobinuria, gross, follow- 


rabbit, 


ing intravenous gly- 
cerin, 55 

Hemophilia, 212 

Hemorrhage, gastrointestinal, 
152 


Hemostatic defect, vascular fra- 
gility in, 94 
Heparin 
in burns, 169 
effect of, on thromboplastin 
generation, 15 
sublingual, effect of, on lipid 
partition and radioac- 
tive fat tolerance, 255- 
256 
Histamine 
effect of, on connective tissue 
in rat, 395 
role of, 216 
Hormones 
adrenal cortical, dose of, and 
peptic ulcer, 260 
adrenocortical, 65-66 
antidiuretic 
effect of, on permeability of 
toad bladder, 44 
release of, 36 


SUBJECT INDEX 


human growth, 62 
thyroid, effect of, on matura- 
tion of central nervous 
system, 142 
Hydrochloric acid, inhibitor, 151- 
152 


Hydrocortisone 
absorption in patients with 
idiopathic ulcerative 
colitis, 157 
effect of administration of, on 
action of antidiuretic 
hormone (ADH), 111 
role of, in regulation of 
plasma level of non- 
esterified fatty acids 
(NEFA) in man, 251 
17-Hydroxycorticosteroids, free 
and conjugated, 147 


Hypercalciuria, chronic, effect 
of, on renal conserva- 
tion of sodium and 
water, 161-162 

Hypercapnia 

acute, effects of buffer amine 
on, 302 


role of, in control of cardiac 
output, 136-137 
Hyperkalemia, 220-221 
gastrointestinal absorption of 
rubidium-86, 114 
Hyperlipemia 
effect of, on lysis of venous 
thrombi, 214 
mechanisms of, in experi- 
mental nephrosis, 44 
Hyperparathyroidism 
as cause of hypercalcemia as- 
sociated with hyperthy- 
roidism, 245-246 
propylthiouracil effect on, 389 
Hypertension 
arterial, iproniazid therapy of, 
140-141 
blood pressure correlates in, 
235 


oligemia, basic to chlorothia- 
zide action in, 21 
in rat, 284 
Hyperthyroidism, creatinine me- 
tabolism in, 143 
Hypertrophy, right ventricular, 
study of, 233 
Hy perventilation 
and exercise, comparison of 
cardiac output responses 
to, 136 
myocardial depolarization by, 
pulmonary compliance during, 
in chronic heart or lung 
disease, 304 
reflex venomotor alterations 
during, 238 
Hypogammaglobulinemia, 218- 
219 
Hyponatremia, pathogenesis of, 
with water retention in 
cerebral disease, 273 
Hy pophosphatasia, metabolic ob- 
servation in, 24-25 
Hypoproteinemia, idiopathic, 392 
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Hypotension, in nephrotic syn- 
drome, 125 

Hypothermia, ventricular fibril- 
lation under, pharma- 
cologic aspects of, 18 

Hypothyroidism, 62-63 

Hypotonicity, acute, renal in- 
sufficiency and cell com- 
position in, 272-273 

Hypoxia, arterial, in cirrhosis 
of liver, 36-37 


Immunoprecipitation, quantita- 
tion of gamma globulin 
in human serum by, 58 
Indocyanine green 
clearance, 290 
excretion of, 71 
hepatic clearance of, 289-290 
Infection 
as cause of hypersplenism, 
205-206 
and 1957 influenza, 159-160 
postsplenectomy, severe, in in- 
fants and children, 122 
staphylococcal, 159 
streptococcal, 49 
systemic fungus, 403 
urinary tract, treatment of, 
with cycloserine, 123 
Influenza, diagnosis of, 75 
Inosine, effect of, on stored rab- 
bit blood, 91 
Insulin 
effects of, on metabolism of 
white blood cells from 
normal and_ diabetic 
subjects, 247 
endogenous secretion of, on 
hepatic binding, 248 
intraportal, 249 
labeled, hepatic binding of, 145 
resin binding of, in serum, 26 
resistance, serum insulin-like 
activity in, 63-64 
secretion, 145 
Intestine, small rat, effect of 
intrinsic factor on, 32- 
33 


Intoxication 
digitalis, recent observation 
on, 234 
massive, method for treatment 
of, by methyl alcohol, 
299 
salicylate, studies of, in dogs, 
298 


ntrinsic factor, action of, 206 
Iodide, amount of, in blood of 
patients with malig- 
nancy, 125 
Iodine 
intrathyroidal metabolism of, 
effect of antithyroid 
substances on, 24 
organic binding of, 244 
yo 


albumin metabolism, analysis 
of, 114-115 
diodrast 
hepatic transport of, 34-35 
measurement of residual 
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I™ (Cont'd) 
urine with, 286-287 
labeled triiodothyronine, 
erythrocyte uptake of, 
242-243 
labeled triolein, absorption of, 
261 


Ions, mobilization of, from bone 
mineral in vitro, 284 
Iproniazid, antituberculous ef- 
fect of, 75 
Iron 
absorption 
in hematologic states, 199 
physiology of, 200-201 
deficiency, aconitase activity 


in, 199, 200 
exogenous, influence of, on 
hemoglobin formation 


in premature infant, 53 
Isoimmunization, maternal, 13- 


Isoniazid 
effect of, on angina pectoris, 
2 


human metabolism of, 393 
Isoproterenol, use of, 99-100 


Jaundice, studies on lipoprotein 
lipase in, 291 


Kanamycin, ototoxicity and 
nephrotoxicity of, 73 
Ketosteroid excretion, effects of 
cold and irradiation on, 
in guinea pig, 113 
Kidney 
human, localization of gamma 
globulin in, 277-278 
as source of blood ammonia 
in patients with liver dis- 
ease, 292-293 
in resting and hyperventi- 
lated cirrhotics, 154- 
155 


tissue, chemical composition 
of, in potassium deple- 
tion and nephrocalcino- 
sis, 275 
Korotkoff sounds, observations 
on, 235 


Lactic acid, in uric acid and ex- 
cretion of toxemia of 
pregnancy, 279 

Left ventricular regurgitation, 
metered, prediction of, 
102 . 

Lesions, renal 

of lupus glomerulonephritis, 
effect of prednisone on, 
285 

in pre-eclampsia, 279-280 

Leads 

intracavitary, limb lead elec- 
trocardiographic alter- 
ations from, 220 

right precordial, rSr deflec- 
tions in, 219-220 

of temporal lobe structures, 


1-3 
Leucine aminopeptidase, enzym- 
ological and _ clinical 


SUBJECT INDEX 


evaluation of, 393 
Leukemia 
acute, intrathecal methotrex- 
ate, in treatment of 
CNS complications of, 
93 
plasma cell, studies on, 133 
pyrimidine biosynthesis in, 14 
tuberculin reaction in, 266 
Leukocytes 
normal and leukemic in, 56 
oxidation-reduction (redox) 
activity of, 384 
polymorphonuclear, metabolic 


dependence of potas- 
sium reaccumulation 
by, 287-288 


Leukomycin, 268 
Leukopenia, 218-219 
Lipase, lipoprotein, after biliary 
obstruction, 390 
Lipemia, postprandial, limitation 
of myocardial oxygen 
consumption in, 388 
Lipids 
circulating, 23-24 
effects of dextran, albumin 
and __— polyvinylpyrroli- 
done on, 278-279 
in vitro synthesis of, 149 
plasma, extractable, 115 
serum, variation in, during 
mental and emotional 
stress, 105 
Lipoprotein lipase, studies on, 
in hepatic disease and 
jaundice, 291 
Liver 
acute massive necrosis of, in 
Laennec’s cirrhosis, 294 
central necrosis of, 35 
cirrhosis cf 
antidiuretic hormone in, 36 
arterial hypoxia in, 36-37 
effects of intravenous cal- 
cium in, 293 
hyperventilation, 36-37 
pleural effusion in, 38 
therapy of refractory as- 
cites in, 71-72 
disease, serum f-glucuroni- 
dase in patients with, 
35-36 
excretory function of, 290 
function studies, in chronic 
congestive failure, 20 
isolated, quantitative physio- 
logic studies in, 288-289 
normal and diseased, chemical 
and enzymatic studies 
of, 153-154 
of rat, assessment of hexo- 
kinase activity in, 288 
role of, in sulfonylurea hypo- 
glycemia, 249-250 
and serum enzyme activity, 
154 
L-triiodothyronine (cytomel), 
evaluation of, in geria- 
tric patients, 243 
Lungs 
physical properties of, effects 


409 


of lung elastin and sur- 
face forces on, 170-171 
postmortem, Gough sections 
of, 128 
volume, changes in, with obe- 
sity, 171-172 
Lupus erythematosus 
cardiovascular involvement in, 


patients with, antibodies to 
nucleoprotein extracts 
in, 264-265 
Lupus factor, antiglobulin tech- 
nics, in detection of, 40 
Lupus glomerulonephritis, renal 
lesions of, effect of 
prednisone on, 285 
Lung 
collagen and elastin content of, 
300-301 
cysts, isolated, pressure vol- 
ume studies in, 303-304 
reactant to, in patients with 
pulmonary disease, 265 
Lymphoma, tuberculin reaction 
in, 266 
Lysine, free, effect of, on potas- 
sium transport in hu- 
man erythrocytes, 287 
Lysis, nuclear, by lupus serum 
in absence of comple- 
ment, 265 
Lysozyme, release of, as indica- 
tion of in vivo leuko- 


cyte injury by endo- 
toxin, 41 
Magnesium 


renal excretion of, 162 
renal tubular secretion of, in 
dogs, 276 
urinary excretion of, in non- 
edematous subjects, 162 
Malignancy, phenol precipitation 
to determine, 295 
Manometry, percutaneous splen- 
ic pulp, in diagnosis of 
gastrointestinal bleed- 
ing, 38 
Marrow, culture, short term, fer- 
rokinetic studies in, 385 
Media, roentgenographic con- 
trast, 224-225 
Meningitis, chemical, “epidemic” 
of, 167-168 
Mephentermine, administration 
of, effect of, in periph- 
eral venous tone, 238- 
239 
6-Mercaptopurine, effect of, on 
immune responses, 39 
and mercury-BAL 
complex, dialysis of, 
298-299 
Metabolism 
body cholesterol, measure- 
ments of, in man, 256 
of bromsulfalein (BSP), 118 
calcium, in parathyroid and 
thyroid disorders, os- 
teoporosis and Paget’s 
disease, 246 


Mercury, 
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Metabolism (Cont’d) 
carbohydrate, 251-252 
creatinine, in hyperthyroid- 

ism, 143 
diseases of, treatment of, 148 
electrolyte, effect of strophan- 
thidine on, 42-43 
glucose, salicylate effects on, 
250 


hepatic and peripheral carbo- 
hydrate, effect of glu- 
cagon on, 25-26 

histamine, in human disease, 

-70 

human hepatic intermediary 
effects of DBI on, 110 

intrathyroidal, of iodine, ef- 
fect of antithyroid sub- 
stances on, 24 

in vivo, of tritiated thymidine, 
6 


iodine, in hydatidiform male 
and = choriocarcinoma, 
79-80 
of I" labeled Bence-Jones pro- 
tein, 133-134 
strontium, in parathyroid and 
thyroid disorders, osteo- 
porosis and Paget’s dis- 
ease, 246-247 
of sulfobromophthalein (BSP) 
in humans, 119 
in vitro, of d-thyroxine, 240 
unesterified ‘fatty acid, con- 
trol of, by sympathetic 
nervous system, 116 
Metahexamide, 249 
Metaplasia, myeloid, treatment 
of with testosterone, 
210 
Methanol, dialysance of, 299 
Methomoglobin, reduction of, 12- 
13 
effect of purine nucleosides on, 
12 


Methotrexate, intrathecal, in 
treatment of acute leu- 
kemia, 93 

Methyl alcohol, method for 


treatment of, 299 
Methyl-phenylpiperdylacetate 
(Ritalin), evaluation of, 
in geriatric patients, 83 
Mitral commisurotomy, central 
circulatory changes ac- 
companying, 101-102 
Microscopy, fluorescence, for ex- 
foliative cytology 
screening, 72 
Mitral incompetence, estimation 
of, in dogs by isotope 
dilution technics, 231- 
232 


Mitral stenosis 
development of pulmonary hy- 
pertension in, 101 
effects of, on severe aortic 
stenosis, 232 
Motivation, experimental studies 
in, 80-81 
Mucoproteins, gall bladder in 
cholelithiasis, 153 
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Mucous membrane, function of, 
influence of variability 
of, in olfactory acuity, 
170 

Murmurs, cardiovascular, basic 
mechanism of, 231 

Muscle, myotonic, neuromuscu- 
lar, excitability of, 297 

Myeloid metaplasia, 11 

Myelopathy, produced by intra- 
spinal injection of py- 
rimidine analogs, 395 

Myelin sheath, nervous and con- 
nective tissue elements 
in formation of, 296- 
297 

Myocardial infarction, 390 

Myocardial oxygen, and electro- 
cardiogram, lack of cor- 
relation between, 98 

Myordil, effect of, on coronary 


sinus oxygen  satura- 
tion, 388 
Myxedema 


diuretic response to water in 
patients with, 245 

irreversible, with or without 
coma, 142-143 


Necrosis, acute massive, of liver, 
in Laennec’s cirrhosis, 
294 

Neomycin, malabsorption syn- 
ane induced by, 33- 
4 


Nephrocalcinosis, chemical com- 
position of, 275 
Nephrons, of diseased kidney, 

277 


Nephropathy, uric acid, produc- 
tion of, 279 
Nephrosis 
experimental, effects of dex- 
tran, albumin and poly- 
vinylpyrrolidone in lip- 
ids in, 278-279 
lipoid, triamcinolone therapy 


of, 

Nerve, peripheral, synthesis of 
cholesterol and fatty 
acids, 167 


Noradrenaline, effect of, in post- 
hypothermic circulation 
of chloralosed dog, 236 

Norepinephrine, parameters of 
effectiveness of, in hem- 
orrhagic shock, 139 

Neutropenia, neonatal, 13-14 


Obesity 
lung volume changes with, 
171-172 
respiratory control in, 305-306 
Obstruction 
pulmonary vascular, in Pick- 
wickian syndrome, 305 
respiratory tract, effects of, 
on ventilatory response 
to inhaled carbon diox- 
ide in normal subject, 
302 


|Metabolism—Peritoneal fluid| 


Occlusion 
arterial, effect of, on intestinal 
blood flow, 155 
arterio-venous, effects of, on 


intestinal blood flow, 
155 

coronary 

acute peri-infarction block 
in, 223 

experimental, nature of 


acute ST changes in, 97 
venous, effects of, on intestinal 
blood flow, 155 
Oligemia, basic to chlorathiazide 
action in hypertension, 
21 
Osmolar clearance, as mecha- 
nism of gastric elec- 
trolyte secretion, 32 
Oxidation, fatty, as affected by 
nutritional states, 116 
Oxygen 
consumption, studies in, dur- 
ing cardiopulmonary 
bypass, 101 
myocardial availability of, 222 
effect of stimulation of bil- 
iary system on, 222 
utilization of, by rabbit liver, 
65-66 


Pancreas, cystic fibrosis of, 128- 
129 


Pancreatectomy, effect of, on 
gastric ulceration in 
the Shay rat, 152 
Pancreatic juice, human, tryp- 
sinogen, trypsin and 
trypsin inhibitor in, 117 
Pancytopenia, 205-206 
Panhypopituitarism, response to 
3% saline solution, 240 
Paralysis 
familial periodic, 45-46 
hyperkalemic, 149-150 
Paraproteinemias, clotting de- 
fects in, 95-96 
Parasite, uptake by, 394 
Papain, dissolution of cartilage 
by, 306 
Parathyroid 
activity, effect of, on in vitro 
exchange of bone cal- 
cium, 390 
function, effect of, on serum 
phosphorus and _ phos- 
phorus clearance dur- 
ing calcium infusion, 
247 
Parathyroidectomy, effect of, on 
distribution of radio- 
calcium in rats, 24 
Patent ductus arteriosus, pul- 
monary artery pres- 
sure curves in, 228-229 
Pathogens, urinary, factors af- 
fecting drug resistance 
of, 160 
Pelger phenomenon, 56 
Pepsin output, 258-259 
Penicillin, “fall out,” 158 
Peritoneal fluid, toxicity of, 155 
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[Peritonitis—SGO-T activity] 


Peritonitis, tubercuious, 269-270 
pH, effect of, on coronary per- 
fusion rate and cellular 
sodium, potassium and 
water in isolated per- 
fused rat’s heart, 138- 


139 

Phagocytosis, erythrocyte, in 
vitro studies on, 208- 
209 

Phenmetrazine, cardiovascular 
effects of, 239 

Pheochromocytoma, diagnosis 
of, 237 


Phosphate, and cholesterol, re- 
lationship between in 
serum, 67-68 

Phosphatase, human leukocyte 
alkaline, 92 

Phosphorylase, muscle, 
in, 298 

Plasma 

albumin turnover, studies of, 

95 


defect 


electrolyte values, in term and 
premature infants, 69 

erythropoietin levels, in nor- 
mal and azotemic rats, 
386 

granulocytic activity of, from 


normal and _ leukemic 
subjects, 93 
hemoglobin-binding capacity 


of, 12-13 
permeability factor of, 139 
thyroxine turnover, factors 
influencing, 242 
Plasmapheresis, in Walden- 
strom’s macroglobuline- 
mia, 96 
Platelet 
defect, qualitative, in uremia, 
1 


depots, evidence for, 211-212 
fractions, effect of, on blood 
coagulation, 212 
Plethysmogram, study of, 104 
Pneumonia, staphylococcal, 267- 

26: 


Polyvinylpyrrolidone, effects of, 
on lipids of nephrosis, 
278-279 

Potassium 

depletion 
chemical composition of kid- 
ney tissue in, 275 
separation of effects of and 
cold storage on eryth- 
rocyte potassium ex- 
change, 53-54 
effect of 
on inotropic action of car- 
diac glycosides, 19-20 
on small and large blood 
— of dog forelimb, 
6 


reaccumulation, metabolic de- 
pendence of, by poly- 
morphonuclear _leuko- 
cytes, 287-288 
PR segment formation, 137 
Prednisone, effect of, on renal 


SUBJECT INDEX 


lesions of lupus glom- 
erulonephritis, 285 
Pregnancy, effect of, on insulin 
metabolism in rat, 247- 
248 
Pressure 
arterial transmural, effect of, 
on pulse velocity, 103 
curves, pulmonary artery, in 
patent ductus arterio- 
sus, 228-229 
Probenecid, effect of, on excre- 
tion of phenolsulphon- 
phthalein (P.S.P.) 276- 
277 


Prognosis, study of, 106 


Prolactin, activity, in human 
blood, 107 

Propylthiouracil, in Graves dis- 
ease, 245 


Prosthesis, flap valve, evolution 
of, in septal defect re- 
pair, 102 
Protein 
catabolic rate, 282 
plasma, 122 
renal clearance of, 282 
prothrombin, purified, activa- 
tion of, 15 
Pulmonary diffusing capacity, 
30 


Pulmonary emphysema 
bronchial collapse in, 84 
chronic hypoxemic, 84 
Pulmonary hypertension, devel- 
opment of, in mitral 
stenosis, 101 

Pulmonary vascular bed, charac- 
teristics and volume of, 
27 


Pulse, velocity, effect of arterial 
transmural pressure on, 
103 

Pulmonary volume, in valvular 
heart disease, 230-231 

Pulmonary wedge position, 229- 
230 


Pyelonephritis 
immunologic disturbances in, 
284-285 
morphology, function and sus- 
ceptibility to, 404 
in rat, 284 
Pyloric obstruction, 400 
Pyrazinamide, effect of intra- 
venous administration 
of, 76 
Pyridoxine, deficiency, in con- 
gestive heart failure, 
18-19 


Quiactin, 166-167 


Radiation sensitizers, quantita- 
tive sensitizers, 126 

Radiocalcium, in rats, 24 

Regurgitation, left ventricular, 
metered, 102 

Rieter protein complement fixa- 
tion test, in diagnosis 
of syphilis, 123 

Relaxin, use of, 234-235 
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Renal disease, chronic, 77 
Renal failure, acute, 77 
Renal function 
effect of laxative-produced 
diarrhea on, 156 
studies of, 281-282 
Renal hemodynamics, 
tions in, 163-164 
Renal hypertension, mechanism 
for, 43-44 
Renal insufficiency 
in acute hypotonicity, 222-223 
glomerular perfusion during, 
43 


altera- 


phosphate reabsorption in, 389 
Renin, 140 
Renograms, 42 
Reserpine, antitumor activity of, 
125-126 
Retina, generalized and lateral 
sheen of, 285-286 
Rheumatic fever 
mimetic nature of, 308-309 
rebound phneomenon in, 50 


RISA, intra-arterial clearance 
of, 139 

Rubidium-86, gastrointestinal 
absorption of, in hyper- 
kalemia, 114 

Salicylate 


effect of on renal tubular 
transport of PAH, 
phosphate and potas- 
sium, 276 
toxic doses of, effects of, 169 
Saliva, osmotic pressure of, 150 
Sarcoidosis, ferrokinetics and 
erythrokinetics in, 132 
SC 8109, action of on electrolyte 
excretion, 66 
Science, communication as prob- 
lem of, 315-317 
Scleroderma, cardiopulmonary 
studies in, 239 
SCUBA divers, ventilatory re- 
sponse of, 127 
Sera 
differential behavior of, 166 
normal, 395 
Serine, administration of, to pa- 
tients with tropical 
sprue, 156 
Serotonins, effect of 
on connective tissue in rat, 
395 
on gastric and _ pancreatic 
secretion and bile flow, 
32 
Serum 
albumin, permeability to, 307- 
308 


differential resin binding of 
thyroxine in, 241-242 


enzyme 
activity, 296 
alteration, in hematologic 


diseases, 217 
human, bactericidal power of, 
269 
resin binding of insulin in, 26 
SGO-T activity, elevation of, 35 
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Shock 
hemorrhagic 
parameters of effectiveness 
of norepinephrine in, 
139-140 
small bowel resection in, 
155-156 
hypovolemic in nephrotic syn- 
drome, 125 
Shunts 
intracardiac, 230 
portal-systemic, 293 
pulmonary arterio-venous, 305 
Sickel cell disease, 13 
Skin, inflammation of, 309 
Smoking, pulmonary pathologic 
physiology caused by 
396 


Sodium 
chloride, study of, in man, 
283-284 
dietary, effects of, on ex- 
changeable sodium, 283 
excretion and mineralocorti- 
coid-glucocorticoid an- 
tagonism, 65 
filtered load of, and rate of 
excretion in urine, 274- 
275 
lactate, 97 
radioactive, 33 
Somatotropin, bovine, 107 
Spirometry, single breath, 396 
Splenectomy, 54-55, 57 
Splenomegaly, 218-219 
Sprue, 262 
Staphylococci 
egg yolk test to determine 
phagetypability of, 159 
nasal carriers, of 158-159, 267 
Stenosis, aortic, severe, effects 
of mitral stenosis on, 
232 
Steroids 
adrenocortical effects of, in 
congestive heart fail- 
ure, 233-234 
anabolic, structure-activity re- 
lationship of, 253 
Steroidogenesis, 112 
Stomach, role of, 1°0-151 
Streptokinase, buccal, anti-in- 
flammatory effect of, 48 
Streptococci, group A, 266-267 
Streptovitacin A, 80 
Stroke volume, 99 
Strophanthidine, 42-43 
Sulfobromophthalein (BSP), 
metabolism of, in hu- 
man, 119 
Sydenham’s chorea, 49 
Syndrome 
adrenogenital, steroid excre- 
tion in, 27-28 
clinical, 128 
Cushing’s 
hepato-renal, nature of, 165 
laboratory procedures in 
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diagnosis of, 27 
steroid excretion in, 27 
of muscle paralysis and hypo- 
kalemia, 165 
malabsorption, produced by 
neomycin, 33-34, 260- 
261 
nephrotic 
abnormal plasma phospho- 
lipid pattern in, 278 
hypovolemic shock and hy- 
potension in, 125 
as pertaining to the clinico- 
pathologic correlation, 
164-165 
Pickwickian, pulmonary vas- 
cular obstruction in, 
305 
Synovium, 307-308 
Synthesis 
enzymic, 89 
lipide, 115-116 
Syphilis, diagnosis of, 123 


Tachyphylaxis, renin, 140 
and noradrenaline failure of 
response, 236 
Testosterone, treatment of mye- 
loid metaplasia with, 
210 
Therapy 
cortisone, 69 
experimental, influence of, 118 
hypotensive drug, 281-282 
intravenous fibrinolysin, 137- 
138 
Iproniazid, 140 
radiation, 111-112 
sodium phytate, 286 
Thoracic deformity, 47 
Thrombocythemia, 212-213 
Thrombocytopenia, 57 
Thymidine 
in vitro incorporation of, 207- 


tritiated, in vivo metabolism 
of, 68 
Thyroid 
function 
effect of 17 a-methyl-19- 
nortestosterone admin- 
istration on, 240 
test of, 242-243 
hormone-plasma protein com- 
plex, in Grave’s disease, 
23 


I uptake, 389 

Tidal volume, 407 

Tissue, human fetal hematopoi- 
etic, 214-215 

Tissue citrate, 113-114 

Tolbutamide, 249 

Toxemia, uric acid excretion of, 
of pregnancy, 279 

Tracheostomy, physiologic alter- 
ations following, 172 

Transfusions, homologous, cyto- 
penic effect of, in hu- 
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mans, 209-210 
Transplants, intra-ocular, pitui- 
tary, 389 
Triolein [™, distribution of, 105- 


1 
Tuberculosis, 74 
M., isolation of, 74 
T-waves, origin of, 220 


Ulcer 
duodenal, and gastric resec- 
tion, 391 
gastric, healing rate of, 391 
Ulceration, gastric, in polycy- 
themia, 70 
Uracil mustard, 57-58 
anti-tumor activity of, 46-47 
Urea, excretion of, by dog, 274 
Uremia, qualitative platelet de- 
fect in, 212 
Uricolysis, by hematin proteins, 
Urinary tract, infection of, 45 
Uric acid 
renal excretion of, 113 
tubular reabsorption of, 76 
Urine 
ealcium phosphate solubility 
in, 124-125 
specific gravity of, and uri- 
nary osmolarity, 76 
Uropepsin, excretion of, 152 


Vagotomy, high cervical, 152- 
153 
Valvuloplasty, aortic hemodyna- 
mic effects of, 232 
Vasopressin 
effects of administration of, 
in man, 272 
antidiuretic action of, effect 
of calcium on, 272 
Vectorplethysmography, in 
health and disease, 104 
Ventilation, mechanical, effect 
of during thoracic sur- 
gery, 172-173 
Ventricle, ischemic, activation 
of, 223 
Vessel, wall defect, 213 
Vitamin Bx 
binding substance, excretion 
of, 209 
effect of, on muscular contrac- 
tion, in myxedema, 143 
Volume, arterial, in valvular 
heart disease, 230-231 


Water, red cell, efflux of, into 
buffered hypertonic sol- 
utions, 385 


Xylose test, in diagnosis of in- 
testinal malabsorption, 
261-262 

Zoxazolamine, as _ uricosuric 

agent, 66 








